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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase IA and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-l10 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-1O pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-l10 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site", WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the
following laboratory policies are being followed. Spikes are performed on
either the undissolved sample, or the sample after dissolution, as directed by
the chemist. If the spike addition is found to be less than 20% of an analyte
concentration, the spike recovery is not reported due to errors introduced by
the precision of the sample analysis. The concentration of spike additions
will be re-evaluated before the start of phase 1C. Two spiking routines are
being used during phase 1A and 1B. For the following analyses, Ion
Chromatography, Inductively Coupled Plasma, Mercury Hydride, Total Organic
Carbon, and Carbonate analyses the solid sample is spiked independently from
the sample digestion. Any non-homogeneity of the sample could adversely affect
the spike recoveries. For the radio-isotopic analysis and other analyses not
specified above, the spikes were performed by spiking an aliquot of sample
after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a"1sample point". This sample point label (segment-n) on the Laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to the sample identified as segment 3 from core 7 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.
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All sample results reported here by weight are reported as the "wet weight" ofthe sample. Some samples did noticeably lose moisture during the process ofaliquoting and weighing the sample for digestion. In order to minimize errorsdue to loss of moisture, the percent moisture was determined at the earliestopportunity. Attemps to dry the sample before analysis resulted inapproximately a ten fold increase in radiation levels. In order to reduce andcontrol radiation exposure to laboratory personnel, the samples were not driedbefore aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type ofdissolutions performed prior to analysis. A brief summary of analyticalresults is reported, followed by calibration data and an analysis are noted onthe batch report. Any notable observations regarding an analysis are noted onthe batch report for that analysis. Copies of laboratory travelers can be
found in Appendix A.
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Single Shell Tank Waste Characterization
Summary of Core Sample

TANK ID: 241-U-l10 DATE SAMPLING INITIATED: 11-15-89

RISER ID: 7 DATE SAMPLING COM~PLETED: 11-16-89

CORE ID: #7 ________

SEGMENT SEGMENT

Lab Serial No. F01 97 Lab Serial No.

1 Customer ID No. 89-046 8 Customer ID No.

Last Segment? NO Last Segment?

Lab Serial No. F01 25 Lab Serial Na.

2 Customer ID No. 89-047 9 Customer ID No.

Last Segment? NO Last Segment?

Lab Seral No. F0149 Lab Serial No.

3 Customer ID No. 89-048 10 Customer ID No.

Last Segment? NO Last Segment?

Lab Serial No. F-01 73 Lab Serial No.

4 Customer ID No. 89-049 11 Customer ID No.

Last Segment? YES Last Segment?

Lab Serial No. Lab Serial No.

5 Customer ID No. 12 Customer ID No.

Last Segment? Last Segment?

Lab Serial No. Lab Serial No.

6 Customer ID No. 13 Customer ID No.

Last Segment? Last Segment?

Lab Serial No. Lab Serial No.

7 Customer ID No. 14 Customer ID No.

Last Segment? Last Segment?

Sr-i Rev. C 9/7/90 interim
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Summary Data Report
Reported results are wet sample weight.

Single SheLl Tank Project

Acid Digestion
Tank: 241-U-110

Core: 7 ICP Res ul ts
Segment: 3
Customer ID: 89-048 Sample Duplicate

Undi gested Sampile Results A LuLm inum 76209 ug/g 91743 ug/g

Antimony 455 ug/g LT
Sample Duplicate Barium 45 ug/g 17 ug/g

Beryllium 2 ug/g LT
pH 12.54 12.79 Bismuth 12709 ug/g 12057 uglg
%Water 47.20% 47.70% Boron LT LT

Cadmium LT LT
Calcium 568 ug/g 761 ug/g

Fus ion Dissolution Resul ts Cerium LT LT

Chromium 450 ug/g 492 ug/g
Sample Duplicate Copper 1012 ug/g 1357 ug/g

Europium LT LT
Fusion Digestion 1.98 g/L 2.22 g/L Iron 12131 ug/g 13308 ug/g

Lanthanum LT LT
Total Alpha 3.18 uci/g 2.50 uci/g Lead 742 ug/g 352 ug/g
Total Beta 1.56E+03 uci/g 1.59E+03 uci/g Lithium LT LT

Magnesium 1155 ug/g 13743 ug/g
GEA Cs-137 22.40 uci/g 23.30 uci/g Manganese 5823 ug/g 5851 ug/g

Mercury LT LI
Uranium <5.25E+03 ug/g <5.OOE+03 ug/g Molybdenum 25 ug/g LT

Nickel 151 ug/g 105 ug/g
Potassium LT LT

Water Digestion Resul ts Samarium LT LT
Selenium 517 ug/g LT

Sample Duplicate Silver LT LT
Sod ium 86006 ug/g 85640 ug/g

Water Digestion 9.32 g/L 7.78 g/L Strontium 578 ug/g 593 ug/g
Sulfur 321 ug/g 2043 ug/g

Ion Chromatograph Tantalum LI LT
Fluoride 3.43E+03 ug/g 2.62E+03 ug/g Thallium 783 ug/g LT
Chloride <1.08E+03 ug/g <1.30E+03 ug/g Thorium 162 ug/g LI
Nitrate 3.95E+04 ug/g 4.01E.-04 ug/g Tin 73 ug/g LI
Phosphate 2.25E+04 ug/g 1 .44E+04 ug/g Titanium 27 ug/g LI
Sulfate <1.08E+04 ug/g <1.30E+04 ug/g Uranium 6091 ug/g LT

Vanadium 47 ug/g LT
Total Organic Carbon 2.09E+03 ug/g 2.44E+03 ug/g Zinc 242 ug/g 627 ug/g

Zirconium LT LI

LI: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

Last revised 10/3/90
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PHYSICAL TEST RESULTS
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Single Shell Tank
Extrusion of Segment -- Physical Tests

LAB SEGMENT SERIAL #: F0149 CUSTOM.ER ID: 89-048

ANALYST: Richard L. Weiss DATE EXTRUDED: November 21, 1989

DRAINA1BLE LIQUID Liquid Submitted for Segment Anatysis? -- NO

GROSS <l0mi TARE NET

SERIAL DATE/TIME IESTIMATED
SPECI FIC CALCULATED

APPEARANCE OF LIQUID: No liquid was collected

DIMENSIONS OF SEGMENT

CompLeted Segment Obtained? No LENGTH: 6.0 in. CALCULATED VOLUME: 4.7i

REMARKS INone

APPEARANCE OF SOLIDS: Sampl e dark brown except for bottom chunk (which

is medium brown) of about 3/4 inches. Granular texture throughout

the sample with some hard "bits". Semi-cohesive consistency with

bottom portion much less cohesive than rest of sample, almost runny.

PENETROMETER 19.37 Lbs/sq in IREMARKS: None

HOM.OGENIZAT ION

PROCEDURE: T038A-00712 REVISION: F QUANTITY OF MATERIAL: 118.09 GRAMS

DATE HOMOGENIZED: 12-29-89 TIME HOMOGENIZED: 5.0 MINUTES

OPERATOR: John R. Smith

LABORATORY NOTEBOOK REFERENCE WHC- N-3 13-4 14
Notebook No. Page No.

ST-3 Rev. D 9/7/90 Interim
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Single Shell Tank
Segment -- Subsamples

LAB SEGMENT SERIAL #: F0149 CUSTOMER ID: 89-048

VOLATILE ORGANIC ANALYSIS

VOA SAMPLE LB SERIAL #: 89-048-77 7 DATE SAMPLED: 11-21-89

Sample shipped to PNL

P ART ICLE S IZE D ISTR IBUT ION A NALYSIS- 
-A E S M L D : 1 -1 8

PARTICLE SIZE SAMPLE LAB SERIAL #: F0149 DT APE: 1-18

Homogeni zed Solids

UNDIGESTED SOLIDS ANALYSIS

LABORATORY SERIAL NUMBER FOR SAMPLE: F0149 DATE SAMPLED: 12-29-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0150

FUSION ANALYSIS OF SOLIDSI

LABORATORY SERIAL NUMBER OF SAMPLE: F0154 DATE SAMPLED : 12-29-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0155

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0156

ACID DIGESTION ANALYSIS OF SOLIDS_ 7

LABORATORY SERIAL NUMBER OF SAMPLE: F0164 DATE SAMPLED: 12-29-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0165

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0166

WATER DIGESTION ANALYSIS OF SOLIDS -

LABORATORY SERIAL NUMB3ER OF SAMPLE: F0159 DATE SAMPLED: 12-29-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0160

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0161

Laboratory Notebook Reference [WHC-N-313-4 1

Notebook No. Page No.
SST-5 Rev. 0 9/7/90 Interim
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SAMPFLE NAMIE a SSTno a a a ; ~ l49j P0y .: -: '
FI LE NAM~E : F0149.00

DEN If : . ( 0/ E1/ 1. ) RANGE :1. 0.5-60 1 CO NT Li 9'-
TIEL :YP 12:59ii ACQ NOD (: cg 1 pjr . 77:: 5A PL S N F : 0.4'', * I''ii~

IvII[: 0. 9 ) 1 C . I M a 2854 ( SEC 1) . . 1

I~~h~MEA (.'1te S. 1).4 .]

Le g h Are 3.) Pj ~ 4IIDj~ r[ .40 p mV ~ '[

Legh Voum 5.5 viq 5.0 Pill-e~7e ~
AraVoum 9/s.qv1e p 'f m 120 p(

VolumeA/ Mo t2 .4 Pmt .9 pl

MEINDamtr7D CNIEC



SA 4MPLE NAME NcS;t rBOO 00C76;F 0 1iQ9 120 * 8 r:

FI LE NAME1 : F04L9~q. 001i

DATE : 20'/:11/ '1989 4GW AQ RA(~NGEI : 0.5;1.50 (2COUNTSJI\BOOK;

TIlME c19: 46 1 . MODE : SAMPLE. S .N. a 0.6P

ONI I. aIL (0.7 S1.) :ILL). TIME*1 n 411i A KW 8.). I 190

CELL T YPE :4LMAGNET IC (2): SA[PLE SIZ £ 1 2: CON F NTR. 6IE0 I/m:l .

S M LTYPrIE : R.('EGUf~LR 1 REDLC. .l'F..HI ,, 95 - 00%/.( ') ) 1f. O ID I( P 1 ilt0 '

Num~b ers Leng cjlth 1 . 54 pinl 1. 4  Fill

Nxumber,'v Vol' 1umev 4.0? Viltl JI.07 Vill,

Le gt , irea 3.5 pill j'.u0 V mr

Numbft ie r 0 . 94 P itt CV illI. (0

A'rea Li, .'Q. Juil 4.7,: pi;

'V' 1 Lumti.: - 97. 14 Pil 05..76 Pill1'~ t
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SAMPLFE NAMtHE a3!* .. fc(00076vF0b1 '+7,I20,SBfflK
FILE NAME : b F149.002

DA''TET  : 30 / 1/1989? 1 ACM. RA'NG;E ) 0.5-60 COUNTS 78

COI. ; 1 ( 0.7 S1) ACD T11IME :~i 382 :1: SE L) . ai 5191?
CELL TYPE : MAGNETrI C W! 3 SAM3(IPLE SIZ : 1 1E.i D).1U7.TR. 6.E0 R2C- ~/I[
SAMPLE TYPE : RE GULAOR LF RED tCO\F . : 3- 9500%(V) : SO LIDS I 1..6 I-P / t

PROBABILITY NUMtBER DISTRIBUTION GRA~PH
Name: SST,ll8O88?6,FH149,H20,SBX Local flediafl : 0.93Pm
6.7E+06 ll/mI( 99.7z') Local rican~nl): 1.44Vm

Local S.D.nI): l.32pm
(SCALE RANGE (pm): 0 -10 >> Local Conf~il):ffl.8fJ X

30.0iz- 1

10.07-

0 1 2 3 4 5 7 8 9 18
Size (ill micronls)

Linear Scale
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4 '] ..... . ' . .... .... .....

CONF 10. :1 (0.7 S1) AGO. TIMEl a 41 SE §;C [).U : 49-
CIELL TYPE : MAGNET:IC W! SAMP 3) LiI"FLE 917 : 4 1 CONCETNTR: -1 I 4 WWI
SAMPNLE T 1YP F : REIFGL R REQ. I F CONF :II* 95J.00%C)V. ) 1 OLIDS :8 £2. 2rE- 1112 '

PROBABILITY VOLUME DENSITY GRAPH
Name: 551', BHfifl7G6FB149, H28H SB Med iab 37.14 pm
2.2E-04 cc/ml(1H0.8z) Mean(nv): 4.07pm Mean(vm): JO.t3pn

Mode at 3.S pm S.D.nv): 3.87pm S.D.(vm): 3A.56pa
(SCALE RANGE (pm): ADJUSTED >> Coiif(vm): 99.31 xz

10. Ov

8. Ox. -j

3. Oxi

2. Ox

1. Ox

2. Ox - - - - -

0 13 26 39 S2 65 78 91 184 11? 130

Size (in microns)
Linear Scale
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II L F P1 H Ft)Il1. F 14 V~9- (

0(F 7Th. T E. 198 0 Lr11-" E C 1. C3( (DLJU .\i Z.S

PROBABILITY VOLUMIE DISTRIBUTION GRAPH

Name: SSTJ B00H07G,~Ff149, H28, SBX Median~ 37.llpm

2.ZE-04 cc/tnl(I1lll.) flean(iiv): 4.0?pm Meall(vmY: 38.l3pm
S.D.(viv): 3.fi7pin I.D.(vm): 30.SGpm

(SCALE RANGE (pm): ADJUSTED >> Conf(vmY: 99.31 v

SO.8y.-' 
I

0 13 26 39 52 65 78 91 184 117? 3

Size (in microns)
Linear Scale
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UNDIGESTED SAMPLE ANALYSIS
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Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOMER I0:89-048

INSTRUMENT N/A_________ _ p HmAnalysis of the Solid

PROCEDURE/REV LA-212-.103/A-0 ape

TECHNOLOGIST Mary Franz
DATE January 02, 1990
TEMPERATURE 23. 6 C
STARTING TIME 1530
ENDING TIME 2000
CHEMIST R. E. Brandt

DESCRIPTION LAB ID DESCRIPTION LAB ID
1 Initial LMCS Check Std. F0100 12

2 Reagent Blank F0121 13

3 Sample 89-045 F0101 14

4 Duplicate Sample 89-045 F0102 15

5 Sample 89-047 F0125 16

6 Duplicate Sample 89-047 F0126 17

7 Sample 89-048 F0149 18 _____________

8 Duplicate Sample 89-048 F0150 19

9 Sample 89-050 F0289 20 _______________

10 Duplicate Sample 89-050 F0290 21

11, Final LMCS Check Std. F0292 22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIOUOT VOL. & ALOT. VOL. OF STDO.

LMCS Check Standard 72CI1A/5.0ml __________5.0 mnl

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOMER ID:89-048

INSTRUMENT N/A % Water in Sample

PROCEDURE/ REV LA-564-101/D-0

TECHNOLOGIST R. 0. Hal e
DATE January 3, 1990

TEMPERATURE 120 C
STARTING TIME 1100 01-02-90
ENDING TIME 1100 01-03-90
CHEMIST R. E. Brandt

___DESCRIPTION LAB ID ___DESCRIPTION LAB3 I D

I Initial LMVCS Check Std. F0100 12

2 Reagent Blank F0309 13 ____

3 1Sample 89-047 F0125 14 __________________

4 Duplicate Sample 89-047 F01 26 15

5 Sample 89-048 F0149 16 ___________________

6 Duplicate Sample 89-048 F0150 17

7 Sample 89-050 F0289 18 _______________

8 Duplicate Sample 89-050 F0290 19

9 Sample 89-045 F0101 20

10 Duplicate Sample 89-045 F0102 21

11 Final LMVCS Check Std. F0292 22 _________________

PRIMARY BOOK # SECOND BOOK # THIRD Blc# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT .VOL. OF STD .

LMVCS Check Standard 11 Cli1 AG/i .Oml 1.0 ml

SST-102 Rev. F 9/7/90 Interim
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KOH FUSION ANALYSIS
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Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOMER 1D:89-048

INSTRUMENT N/A Fusion Dissolution

PROCEDURE/REV LA-549-141/A-0
TECHNOLOGIST R. D. Hal e

DATE January 03, 1990
TEMPERATURE 23 C
STARTING TIME 1000

ENDING TIME 1200

CHEIS S. A. Catlow

DESCRIPTION LAB I D DESCRIPTION LAB3 I D

1 Reagent Blank F01 68 12

2 Sample 89-045 F0106 13 ____

3 Duplicate Sample 89-045 F0107 14

4 Sample 89-047 F0130 15

5 Duplicate Sample 89-047 F0131 16 ____

6 Sample 89-048 F0154 17

7 Duplicate Sample 89-048 F0155 18

8 Sample 89-050 F0294 19

9 Duplicate Sample 89-050 F0295 20 ________________

10 21

11 _________________________ ________ 22 ____________________

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT . VOL . OF STD .

N/A _______________

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOMER 10:89-048

INSTRUMENT WA93415 Total Alpha and Total Beta
PROCEDURE/REV LA-508-101/C-1 Fusion Dissolution Analysis

TECHNOLOGIST J. A. Hopkins Detector 18
DATE January 05, 1990

TEMPERATURE 70 C
STARTING TIME 0930
ENDING TIME 1400
CHEMIST S. A. Catlow

___DESCRIPTION LAB I D ___DESCRIPTION LAB I D
1 Initial LMVCS Check Std. F0105 12 Final LMVCS Check Sid F0297

2 Reagent Blank F0308 13

3 Sample 89-045 F0106 14

4 Duplicate Sample 89-045 F0107 15

5 Sample 89-047 F0130 16

6 Duplicate of Sample 89-047 F0131 17

7 Sample 89-048 F0154 18

B Duplicate of Sample 89-048 F01 55 19

9 Sample 89-050 F0294 20

10 Duplicate of Sample 89-050 F0295 21

11 Spike of Sample 89-050 F0296 22 ______________________

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD .

LMVCS Check Standard 831344/1Oml-__________ N/A

Spike of 89-050 83B44/1OmL F0294/.lOOmL N/A

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank

Calibration Record

ANALYTE: CO 60

PROCEDURE: LQ-508-002 REVISION: A-0
INSTRUMENT: Detector #18 PROPERTY NUMBER: WA93415

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: June 28, 1989

CALIBRATION STANDARD ID: 100B40A2; lOOB4OB1; lOOB4OC1; 32B4OA4; 32B40B3;
32B40C4; 32B40A5; 32B40B6; 32B40C5

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
.55-103 Rftv. Draft) 9/15/90 Short Intatim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 18
2",5" 510 TIME ZERO DATE (HO): 15883

RADIONUCLIDE: Co-60 1" STO TIME ZERO DATE (HD): 16573
HALF LIFE; 1925 DATE COUNTED (HO): 16347
COUNT TIME: 5 DATE COUNTED 1" (HO)
CPM BKG: 5
CPM 1" BKG:

CALIBRATED BY: RA JONES HO 0 = 09/25/44

NOTE: Date of calibration for two inch and five inch size discs
is a counting room error. It should read 06-28-89 not

06-28-80.
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STANDARD SIZE DATE TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.

32B40A4 2 06/28/80 1510 95552 95030 96367 94943
32B40B3 2 06/28/80 1515 179993 179923 180564 179845
32B4OC4 2 06/28/80 1521 266251 266109 266791 262848

32B40A5 5 06/28/80 1526 80056 79664 81559 79720
32B40B6 5 06/28/80 1531 159760 162820 161429 163674
32B40C5 5 06/28/80 1536 234482 235955 237348 236432

STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

I00B40A2 1 " 67290 0 0.00 0 0.0000
100B4OB1 1 " 137800 0 0.00 0 0.0000
100B4OC1 I1" 199700 0 0.00 0 0.0000

AVERAGE, 1" = 0.0000 +-@95% 0.0000 ERR % ON 05/28/89

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

32B40A4 2"' 70480 19090 1.18 22561 0.3201
32B40B3 2"1 135100 36011 1.18 42560 0.3150
32B40C4 2"1 202400 53095 1.18 62750 0.3100

AVERAGE, 2" = 0.3151 +/- @95% 0.0099 3.13 % ON 06/28/89

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

32B40A5 5"1 70160 16045 1.18 18963 0.2703
32B40B6 5"1 135700 32379 1.18 38267 0.2820
32B40C5 5"1 201900 47206 1.18 55790 0.2763

AVERAGE, 5" = 0.2762 +/- @95% 0.0115 4.16 % ON 06/28/89

NEW EFFS FOR DET 18 Co-60 1"ll 0.0000 2"1 = 0.3151

5"1 = 0.2762
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Single Shell Tank

Calibration Record

ANALYTE: Am 241

PROCEDURE: LQ-508-002 REVISION: A-0
INSTRUMENT: Detector #18 PROPERTY NUMBER: WA93415

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: June 28, 1989

CALIBRATION STANDARD ID: 36B40A3; 36B40B3; 36B40C3; 36B4OA6; 36B40B6; 36B40C5;
36B40A8; 36B40B7; 36B40C7

ANALYTE CONCENTRATION: N/A
TYPE OF CALIBRATION: Efficiency

5ST-103 fiev. (Diaft) 9/15/90 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 18
TIME ZERO DATE (HD): 15897

RADIONUCLIDE: Am-241
HALF LIFE: 154497 DATE COUNTED (HD): 16347
COUNT TIME: 5
CPM BKG: 0.2

CALIBRATED BY: RA JONES HD 0 = 09/25/44

NOTE: Date of calibration for two inch and five inch size discs
is a counting room error. It should read 06-28-89 not
06-28-80.
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STANDARD SIZE DATE TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
ID 0 DEG. 90 DEC. 180 DEC. 270 DEC.

36B40A3 2 06/28/80 1542 67207 66768 67025 66645
36B4OB3 2 06/28/80 1547 115573 116337 116289 116143
36B40C3 2 06/28/80 1552 162269 162819 162370 161593

36B4OA6 5 06/28/80 1558 61627 62404 61970 61272
36B4OB6 5 06/28/80 1603 118582 119217 118566 119430
36B4OC5 5 06/28/80 1608 164322 165699 166216 166176

STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

36B40A8 1"l 60570 0 1.00 0 0.0000
36B40B7 1ll 109900 0 1.00 0 0.0000
36B40C7 1"# 159700 0 1.00 0 0.0000

AVERAGE, 1"ll 0.0000 +-@95% 0.0000 -97.62 % ON 06/28/89

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

36B40A3 211 61800 13382 1.00 13409 0.2170
36B40B3 2 t' 110700 23217 1.00 23264 0.2102
36B40C3 2"1 161400 32452 1.00 32518 0.2015

AVERAGE, 2" = 0.2095 +/- @95% 0.0152 7.27 % ON 06/28/89

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

36B40A6 5"1 59470 12363 1.00 12388 0.2083
36B4086 5"1 109800 23790 1.00 23838 0.2171
36B40C5 5"1 160100 33120 1.00 33187 0.2073

AVERAGE, 5" = 0.2109 +/- @95% 0.0106 5.01 % ON 06/28/89

NEW EFFS FOR DET 18 Am-241 1"ll 0.0000 2"1 = 0.2095

5"1 = 0.2109
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Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOIMER I0:89-048

INSTRUMENT 401934/WA77228 GEA Analysis
Fusion Dissolution

PROCEDURE/REV LA-548-121/C-1 Detectors 1, 2, 3, & 4
Samples are prepared in batch,

TECHNOLOGIST 0. M. Southwick but counted randomly.

DATE January 09, 1990

TEMPERATURE 72 F
STARTING TIME 1230
ENDING TIME 1400

CHEMIST S. A. Catlow_

DESCRIPTION LAB ID ___DESCRIPTION LAB I D

1 Initial LMVCS Check Std. F01 29 12

2 Reagent Blank F0308 13

3 Sample 89-047 F0130 14 ______________

4 Duplicate Sample 89-047 F01 31 15 _______________

5 Sample 89-048 F0154 16 ______________

6 Duplicate Sample 89-048 F0155 17 _______________

7 Sample 89-050 F0294 18 ______________

8 Duplicate Sample 89-050 F0295 19 ________________ ____

9 Spike of Sample- 89-050 F0296 20 _______________ _____

10 Final LMVCS Check Std F0297 21 ____________________

11 _____22 _______________ ____

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.

STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STDO.

LMVCS Check Standard -89B44/.5mL ________22mL

Spike 89B44/.1lmL F0294/1.OmI _______ 22mL

SST-102 Rev. F 9/7190 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Isotope, Mixed Gamma

PROCEDURE: LQ-508-003 REVISION: A-0

INSTRUMENT: GEA Detector #1 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: See attached sheets

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

SST-103 Rev.W(raft) 9/4/90 Interim
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DETECTOR: 1
GEOMETRY CODE: 42

GEOMETRY DECSRIPTION: 22 HL LIQUID, POS 2

CALILIRATION DATE: 14-Feb-89

ANALYST(S): J. L. ANDERSON/N. R. DOWELL

STANDARD ID: 56640 Dl

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 5.721347E-03
88.032 1.512568E-02

122.0614 2.0419583E-02
165.853 1 .856472C-02

279.1967
391.668 1.042777E-02
513.99 7.856059E-03
661.65 6.8138966E-03

8911.021 5.300244E-03
1T3.237 4.2181416E-03
1332.501 3.785537E-03
1836.129 2.931033E-03

EQUATION 0-165 KEV
LOCCEFF) m -5.343694E+01

" 2.034704E+01 *LOG(EWERGY)
" -2.0883264E+00 *L06(ENERGY)*2

EQUATION 165-1836 KEV
LOG(EFF) c 8.372735E+00

" -7.762489E+00 *LOG(ENERGY)
" 2.017698E+00 *LOG(ENERGY)'2

+ *2.447560E-01 *LOG(CNERGY)'3
+ 1.067720E-02 *LOG(ENERGY)^4

CEA CALIBRATION RECORD PROCEDURE LO-508-003

DETECTOR: 1

GEOMETRY CODE: 43

GEOMETRY DECSRIPTION: 22 ML LIQUID, P05 3

CALIBRATION DATE: 16-Feb-89

ANALYST(S): J1. L. ANDERSON/N. R. DOWELL

STANDARD ID: 566140 DI

ENERGY (KEV) EFFICIENCY (COUNTS/GAM4MA)

59.536 1.397695E-03

8.8.032 3.641448E-03

122.0614 5.035820E-03
165.8353 4.620516E-03

279.1967
391.668 2.61901BE-03
513.99 1.890740E-03
661.65 1.782478C-02
81.021 1.392563E-03

1173.237 1.1171819C-03
1332.501 1.007670E-03

1836.129 7.782502E-04

EQUATION 0-165 KEV
LOG(EFF) * -5.354869E+01
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+ 1.97'5356E+01 *LOG(ENERGY)

+ -2.0201358[E00 *LOG(CNLRGY)*
2

EQUATION 165-1836 KEV G(F)x 4018E1

* -2.857555E+01 *LOG(EWERGY)

* 6.7461440E+00 *LOG(ENERGY)^2
+ 7.M0393f-O1 'LOG(EWERGY)'3

+ 2.821780[-02 *LOG(ENEHGY)'4

CEA CALIBRATION RECORD PROCEDURE LQ-508-003
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-3

INSTRUMENT: GEA Detector #2 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE:

See attached sheets

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

CO#MME N TS:

SST-103 Rov. (Diaftt 9/4/90 In1tolim
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DETECTOR: 2

GEOMETRY CODE: 42

GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 2

CALIBRATION DATE: 21-Oct-88

ANALYST(S): J. L. ANDERSON/A. R. DOWELL

STANDARD ID: 56B40 Dl

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 3.417000E-03
88.032 1.090000E-02

122.0614 1.4U80OC-02
165.853 1.5160O0E-02
279.1967 9.929000E-03
391.668 7.5780O0E-03
513.99 5.87500OE-03
661 .65 4.927000E-03
898.0?1 3.727000E-03

117T3.23S7 3.UL350OOO-03.
1332.501 2.6113000E-03
1836.129 2.102000E-03

EQUATION 0-122 KEV
LOG(EFF) = -6.654070E+01

" 2.5t13780E*O1 *LOG(ENERGY)
" -2.677550E+00 *LOG(ENERGY)^2

EQUATION 122-1836 KEV
LOG(EFF) = -1.050740E+02

" 6.428950E+01 *LOG(ENERGY)
" -1.503170E+01 *LOG(ENERGY)-2
" 1.533670E+00 *LOG(ENERGY)-3

" -5.838530E-02 *LOG(ENERGY)'4

GEA CALIBRATION RECORD PROCEDURE LO-508-003

DETECTOR: 2

GEOMETRY CODE: 43

GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 3
CALIBRATION DATE: 28-Sep-88

ANALYST(S): J. L. ANDERSON/M. R. DOWJELL

STANDARD ID: 56B40 Dl

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 1.476000E-03
881.032 4.721000E-03

122.0614 6.5890O0E-O3
165.853 6.613U00E-03

279.1967 4.6920OUE-03
391.668 3.5420O0E-03
513.99 2.810000E-03
661.65 2.327000E-03
898.021 1.790000E-03
1173.237 1.437000E-03
1332.501 1.277000E-03
18S36.129 9.u24000E-U4
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EQUATIOW 0-165 KEV
LOCCEFF) = -5.826830E+01

" 2.165450E*O1 *LOG(EIJERGY)
" -2.198930C+00 *LOG(ENERGY)*2

EQUATION 165-1836 KEV
LOG(EFF) a -2.233890E+01

" 1.174520E+01 *LOG(EIJERGY)

" -2.r39550E*OU L06G(ENERGY)'2
" 2.655450E-01 *LOG(ENERGY)'3
" -9.6684.20E-03 *LOG(ENERGY)'4
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-3
INSTRUMENT: GEA Detector #3 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE : July 02, 1989

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS:

SST-103 Rev. (Oraft) 9/4/90 Interim

43



DETECTOR: 3

GEOHETkY CODE: 41

GEOMETIY DECSRIPTION: 22 ML LIQUID, P05 1

CALIURATIOW DATE: 
2-JuL-89

ANALYST(S: 
J. L. ANDERSON/M. R. DOWELL

STANDARD ID: 56B40 01

ENERGY (KEV) EFFICIENCY (COUNTS/GAKKA)

59.536 2.833765EO02

88.032 2.8ai76'.EO2

122.0614 Z.756557E-O2

165.853 2.270614E-02

279.1967
391.668 1.2a5730EO02

513.99
661.65 7.841011E-03

8911.021 5.779292L-03

173.237 4.7irSUU5E-O3
1332.501 4.278S530E-03

1836.129 3.3S71238E-03

EQUATION 0-165 KEV O(F) -1134E0

+ 3.454260L*00 *LOCCENERGY)

* 3.990659E-01 OLOG(LWERGY) 2

EQUATION 165-1836 KEV O(F)x -2023E0

* 9. 121T[3tEtoo *LOG(ENERGY)

" -i.553578E.OO *LOG(ENERGY)'
2

" 8.018036E-02 *LOG(ENERGY)'
3

GEA CALIBRATION RECORD 
PROCEDURE LO-508-0

3

DETECTOR: 
3

GEOMETRY CODE: 
42

GEOMETRY DECSRIPTION: 
22 ML LIQUID, POS 2

CALIBRATION DATE: 
2-Jut-89

ANALYST(S): 
J. L. ANDERSON/N. R. DOWJELL

STANDARD ID: 56840 01

ENERGY (KEY) 
EFFICIENCY (COUNTS/GAMMA)

59.536 7.455306E-03

88.032 7.46274BE-03

122.0614 7.578302E-03

165.853 6.965814E-U3

279.1967
391.668 3.596591E-03

513.99
661.65 2.318396E-03

898.021 1.824191E-03

117r3.237 1.461179E0U3

1332.501 1.321243E-03

1836.129 1.011332E-03
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EQUATION 0-165 KEV
LDG(EFF) a -6.833496E+00

" ii.89509E01l 'LOG(ENERGY)

" -9.970528C-02 *LOG(ENERGY)?2

EQUATION 165-11136 KEV
LOG(EFF) a 3.082260E-01

" -. 41OtI39[*OO *LOG(ENERGY)

" .U42898E-O1 OLOG(ENLRGY)'
2

" -5.b7472SE-03 *LOU(ELGY)'3

GEA CALIBRATION RECORD PROCEDURE LO-508-00
3

DETECTOR: 3

GEOMETRY CODE: 43

GEOMETktY DECSRIPTION: 22 ML LIQUID. POS 3

CALIBRATION DATE: 
2-JuL-89

ANALYST(S): J. L. AINOERSONIM. R. DOWJELL

STANDARD ID: 56B40 Dl

ENERGY (KEy) EFFICIENCY (COJNTS/GAKKA)

59.536 2.020462E-03

88l.032 1 .924344E0.$

122.0614 2.U272311-03

165.853 1.712371C-03

279.1967
391 .668 1.056509E-03

513.99
661.6S 7.115743E-04

8911.021 5.24392ilE-04
117,3.237 4.551585E-04
1332.501 4.2236.t6E>04
1836.129 3.139091E-04

EQUATION 0-165 KEV
LOGCEFF) -5.30078E+00

+ -3.550643C-01 *LOG(ENERGY)

+ 3.27263SE-02 *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) -9.815549E+00

+ 2.402920E+00 *LOG(ENERGY)

* -4.42887 L-01 *LOG(ENERGY)'2

+ 2.09131C-02 *LOG(CNEHGY)'3
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: A-0
INSTRUMENT: GEA Detector #4 PROPERTY NUMB3ER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE : September 01, 1989

CALIBRATION STANDARD ID: 56840 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

C OMMEN TS:

SST-103 Rev. (Draft) 9/4/90 Interim
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GEA CALIBRATION RECORD PROCEDURE LO-508-003

DETECTOR: 4
GEOMETRY CODE: 41
GEOMETRY DECSRIPTION: 22 ML LIQUID, P05 1
CALIBRATION DATE: 1-Sep-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD ID: 56B40 DI

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 2.682446E-02

88.032 8.210956E-02
122.0614 1.118411E-01
165.853 1.066653E-01

279.1967
391.668 5.704220E-02
513.99
661.65 3.685958E-02
898.021 2.541629E-02
1173.237 2.161710E-02
1332.501 1.973393E-02
1836.129 1.484468E-02

EQUATION 0-165 KEV
LOG(EFF) = -5.844056E+01

" 2.310700E+01 *LOG(ENERGY)
" 2.371355E+00 *LOG(ENERGY)-2

EQUATION 165-1836 KEV
LOG(EFF) = -1.718967E+01

" 8.164155E-00 *LOG(ENERGY)
" -1.384196E+00 *LOG(ENERGY)^2
" 7.02598~5E-02 *L0G(ENERGY)-3

GEA CALIBRATION RECORD PROCEDURE LO-508-003
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G GA MMA S PE C TR UM A NA L YS IS*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 10:12:00

A NA L YS IS P AR AM ET ER S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4885
ANALYZED BY: VR

SAMPLE DESCRIPTION: F129 SEGMENT F
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI /CONVERSION FACTOR: 5.OOOOE-01
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 07:02:02

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3032. SECONDS
DEAD TIME: 1.06 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89

EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 10:12:00

P EA K A NA L YS IS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 53.64 27.00 1.09 2713. 1439. 11.3
lB 27.06 123. 34.3
2 951.26 475.55 1.69 4680. 813. 25.0 CS-134
3C 1126.89 563.35 1.52 3130. 3613. 5.7 CS-134,

EU- 152
4C 1139.08 569.44 1.52 3058. 6581. 4.5 CS-134,

BI-207
5 1209.84 604.81 1.58 3039. 41942. 1.0 CS-134
6 1323.69 661.73 1.64 1970. 65129. 0.8 CS-137
6B 661.35 379. 12.7
7? 1591.95 795.86 1.72 1709. 30466. 1.5 CS-134
8? 1604.14 801.95 1.72 1656. 2943. 9.1 CS-134
9? 2335.95 1167.96 2.04 1036. 578. 28.6 CS-134
10? 2346.41 1173.19 2.04 916. 27276. 1.5 CO-60
11 2664.98 1332.57 2.28 257. 24755. 1.3 CO-6O
12 2730.39 1365.30 2.46 Ill. 796. 8.2 CS-134
13 2801.12 1400.69 2.37 109. 399. 13.1 BI-214
14 2921.56 1460.96 2.47 90. 813. 7.9 K-40
14B 1460.80 854. 7.1

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
?- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 10:12:00

SAMPLE: F129 SEGMENT F
DATA COLLECTED ON 10-JAN-90 AT 07:02:02
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A DION UC L I DE A NA L YS I S R E POR T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<3.89E-01 LLD<3.89E-01 911.07
AG-108M LLD<8.41E-02 LLD<8.41E-02 433.94
AG-110M LLO'z4.06E-01 LLD<4.06E-01 657.76
AM-241 LLD'z3.93E-01 LLD<3.93E-01 59.54
AM-243 LLD<9.32E-02 LLD'c9.32E-02 74.67
AR-41 LLD<6.76E-02 LLD<6.76E-02 1293.64
AU-198 LLD<8.5OE-02 LLD<8.50E-02 411.80
BA-133 LLD<1.05E-O1 LLD<1.05E-01 356.02
BA-139 LLD<2.09E-O1 LLD<2.09E-01 165.85
BA-140 LLD<3.11E-O1 LLD<3.11E-01 537.27
BA-141 LLD<2.03E-O1 LLD<2.03E-01 190.23
BE-7 LLD<8.1OE-01 LLD<8.1OE-01 477.59
BI-207 LLDr<8.O3E-O2 LLD<8.03E-02 569.70
BI-212 LLD'<1.O9E+0o LLD'<1.09E+00 727.27
BI-214 LLO<6.OIE-01 LLD<6.O1E-01 609.32
CD-109 LLD<1.30E+00 LLD<1.30E+00 88.03
CE-139 LLD<4.73E-02 LLD'z4.73E-02 165.85
CE-141 LLD<7.07E-02 LLD<Z7.07E-02 145.44
CEPR144 LLD<6.03E-01 LLD<6.03E-01 133.51
CO-56 LLD<~8.8OE-02 LLD<8.80E-02 846.76
CO-57 LLD<3.83E-02 LLD<3.83E-02 122.06
CO-58 LLD<8.O1E-02 LLD<8.O1E-02 810.75
CO-6O 2.28E+01 +-3.30E-01 2.28E+01 +-3.30E-01 1332.50 0.07

1173.24 -0.04
CR-5i LLD<5.78E-O1 LLD<5.78E-01 320.09
CS-134 2.08E+01 +-3.56E-01 2.08E+01 +-3.56E-01 795.84 0.02

604.70 0.12
CS-136 LLD<7.79E-02 LLD<7.79E-02 818.51
CS-137 3.74E+01 +-4.12E-01 3.74E+01 +-4.12E-01 661.65 0.08
CS-138 LLD<8.08E-02 LLD<8.08E-02 1435.86
EU-152 LLD<c2.O8E-O1 LLD<2.08E-01 1408.01
EU-154 LLD<1.58E-01 LLD<1.58E-01 1274.45
EU-155 LLD<1.65E-01 LLD<1.65E-01 105.31
FE-59 LLD<1.99E-01 LLD<1.99E-01 1099.25
HF-181 LLD<9.82E-02 LLD'<9.82E-02 482.20
HG-203 LLD<6.67E-02 LLD<6.67E-02 279.20
1-131 LLD<8.12E-02 LLD<8.12E-02 364.48
1-132 LLD<9.54E-02 LLD<9.54E-02 667.69
1-133 LLD<8.96E-02 LLD<8.96E-02 529.69
1-134 LLD'zl.18E-01 LLD<1.18E-01 847.03
1-135 LLD<2.16E-O1 LLD<2.16E-01 1260.41
K-40 LLD<9.13E-O1 LLD<9.13E-01 1460.75
KR-85 LLD<1.67E+O1 LLD<1.67E+01 513.99
KR-85M LLD<4.95E-02 LLD'<4.95E-02 151.17
KR-87 LLD<1.81E-01 LLD<1.81E-O1 402.58
KR-89 LLD<2.57E+OO LLD<2.57E+00 220.90
LA-140 LLD<3.1OE-02 LLD<3.10E-02 1596.20
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LA- 142 LLD'z1.84E-01 LLD<1.84E-01 641.83
MN-54 LLD<8.70E-02 LLD<8.70E-02 834.83
MN-56 LLD<9.93E-02 LLD<9.93E-02 846.76
NA-22 LLO<5.24E-02 LLD<5.24E-02 1274.55
NA-24 LLD<7.27E-02 LLD<7.27E-02 1368.60
NB-94 LLD'<6.95E-02 LLD<6.95E-02 702.63
NB-95 LLD<8.08E-02 LLD<8.08E-02 765.78
NB-97 LLO<5.79E-01 LLD'<5.79E-01 657.92
NP-238 LLD.<3.64E-01 LLD<3.64E-01 984.45
NP-239 LLD<3.80E-O1 LLO<3.80E-01 277.60
PA-233 LLD<1.61E-O1 LLD<1.61E-01 311.98
PA-234M LLD'zl.85E+01 LLD'<1.85E+01 1001.03
PIB-210 LLD'<1.97Ei00 LLD<1.97Ei00 465.03
PB-212 LLD<1.30E-01 LLD<1.30E-01 239.00
PB-214 LLD<1.76E-01 LLD'<1.76E-01 351.92
P0-210 LL0'<7.29E+03 LLD<7.29E+03 804.00
P0-214 LLD<3.77E+03 LLD<3.77E+03 799.70
P0-216 LLD<6.39E±03 LLD<6.39E±03 804.90
PU-239 LLD<5.16E+02 LLD<5.16Es02 129.30
PU-241 LLD<1.85E+04 LLD<1.85Ei04 148.57
RA-224 LLD<1.31E+00 LLD<1.31E+00 240.99
RA-226 LLD'zl.31E+00 LLD<1.31E+00 186.10
RB-88 LLD<4.O1E-01 LLD<4.01[-01 1836.00
RB-89 LLD<4.47E-01 LLD<4.47E-01 1031.88
RN-220 LLD'<6.99E+01 LLD'<6.99E+01 549.73
RU-103 LLD<z8.31E-02 LLD<8.31E-02 497.08
RURH1106 LLD<1.46E+00 LLD<1.46[±00 621.80
SB-124 LLD<2.O1E-01 LLD<2.01E-01 602.72
SB-125 LLD<5.67E-01 LLD<5.67E-01 176.33
SC-46 LL0'<1.10E-01 LLD<1.1OE-01 1120.45
SE-75 LLD.<9.00E-02 LLD.<9.00E-02 264.66
SN-113 LLD<1.1OE-01 LLD<1.1OE-01 391.67
SR-85 LLD.<7.34E-02 LLD<7.34E-02 513.99
SR-91 LLO'U.43E-01 LLD<1.43E-01 555.60
SR-92 LLDcz4.88E-02 LLD<4.88E-02 1383.94
TA-182 LLD<2.99E-01 LLDc<2.99E-01 1121.30
TC-99M LLD<3.95E-02 LLO<3.95E-02 140.51
TE-123M LLD<4.32E-02 LLD<4.32E-02 159.00
TE-125M LLD<1.25[+01 LLD<1.25E+01 109.27
TE-132 LLD<5.77E-02 LLD<5.77E-02 228.16
TH-228 LLD<4.03E+00 LLD<4.03E+00 84.37
TL-208 LLD<9.94E-02 LLD<9.94E-02 583.14
U-235 LLD<7.27E-02 LLD'<7.27E-02 185.71
U-237 LLO'2.34E-01 LLIDk2.34E-01 208.00
W-187 LLD<2.38E-01 LLD.<2.38E-01 685.74
XE-131M LLD<1.97E+00 LLD<1.97E+00 163.98
XE-133 LLD<1.46E-01 LLD<1.46E-01 81.00
XE-133M LLD<4.71E-01 LLD'<4.71E-01 233.21
XE-135 LLD'z5.38E-02 LLD<5.38E-02 249.79
XE-138 LLD'<4.52E-01 LLD<4.52E-01 258.41
Y-88 LLD<z3.78E-02 LLD<3.78E-02 1836.06
Y-91 LLD<2.46E+01 LLD<2.46E+01 1204.90
Y-91M LLO<1.08E-01 LLD<1.08E-01 555.60
ZN-65 LLO<2.35E-01 LLO<2.35E-01 1115.55
ZR-95 LLO<1.36E-01 LLO<1.36E-01 756.73
ZR-97 LLD<7.81E-02 LLD<7.81E-02 743.33

TOTAL 8.1OE+01 +-6.36E-01 8.1OE+01 +-6.36E-01

STANDARD DEVIATION = 0.06
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EBAR = *** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY =1.45E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.10E+01 (+-6.36E-01) UC/LI
% TECH. SPEC. = ****(-**

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

53.64 27.00 1316. 12.8 1.37E+03
951.26 475.55 813. 25.0 5.46E+00

1126.89 563.35 3613. 5.7 2.83E+01
1139.08 569.44 6581. 4.5 5.21E+01
1604.14 801.95 2943. 9.1 3.19E+01
2335.95 1167.96 578. 28.6 8.80E+00
2730.39 1365.30 796. 8.2 1.39E+01
2801.12 1400.69 399. 13.1 7.10Ei-00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.56 1460.96 813. 7.9 1.50E+01

52



G GA MMA S P ECT R UM A NA L YS IS*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 09:55:27

A NA L Y SIS P AR AM ET ER S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3888
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-308 SEGMENT-U
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI /CONVERSION FACTOR: l.OOOOE+00
STANDARD SIZE: 1.OOOOE+O0 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 09:24:49

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89

EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 09:55:27

P E AK A NA L YS IS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS

1 2921.30 1460.75 1.81 32. 603. 8.6 K-40
1B 1460.58 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 09:55:27

SAMPLE: F-308 SEGMENT-U
DATA COLLECTED ON 10-JAN-90 AT 09:24:49
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A DION UC L IDE A NA LY S IS R E POR T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<1.18E+0O LLD<1.18E+00 911.07
AG-108M LLD<1.95E-01 LLD<1.95E-01 433.94
AG-110M LLD<2.98E-O1 LLD<2.98E-01 657.76
AM-241 LLD<2.89E-O1 LLD<2.89E-01 59.54
AM-243 LLD<2.27E-O1 LLD<2.27E-01 74.67
AR-41 LLD<3.19E-O1 LLD<3.19E-01 1293.64
AU-198 LLD<1.82E-01 LLD<1.82E-01 411.80
BA-133 LLD<3.07E-O1 LLD<3.07E-01 356.02
BA-139 LLD<7.16E-O1 LLD<7.16E-01 165.85
BA-140 LLD<8.17E-O1 LLO<8.17E-01 537.27
BA-141 LLD<7.54E-O1 LLD<7.54E-01 190.23
BE-7 LLD<1.74E+OO LLD<1.74E+00 477.59
BI-207 LLD<1.90E-O1 LLD<1.90E-01 569.70
BI-212 LLD<3.1OE+O0 LLD<3.10E+00 727.27
BI-214 LLD'c6.11E-O1 LLO<6.11E-01 609.32
CD-109 LLD<3.62E+O0 LLD<3.62E+00 88.03
CE-139 LLD<1.62E-O1 LLD<1.62E-01 165.85
CE-141 LLD<2.83E-O1 LLD<2.83E-01 145.44
CEPR144 LLD<2.49E+0O LLD<2.49E+00 133.51
CO-56 LLD<2.15E-01 LLD<2.15E-01 846.76
CO-57 LLD<1.57E-01 LLD<1.57E-01 122.06
CO-58 LLD<2.19E-O1 LLD<2.19E-01 810.75
CO-6O LLD<2.64E-O1 LLD<2.64E-01 1332.50
CR-5i LLD<1.62E+O0 LLD<1.62E+00 320.09
CS-134 LLD<2.57E-01 LLD<2.57E-01 795.84
CS-136 LLD<2.05E-O1 LLD<2.05E-01 818.51
CS-137 LLD<3.20E-01 LLD<3.20E-01 661.65
CS-138 LLD<4.38E-O1 LLD<4.38E-01 1435.86
EU-152 LLD<1.35E+00 LLD<1.35E+00 1408.01
EU-154 LLD<7.68E-01 LLD<7.68E-01 1274.45
/EU-155 LLD'z6.08E-01 LLD<6.08E-01 105.31
FE-59 LLD'z5.21E-01 LLD<5.21E-01 1099.25
HF-181 LLD<2.30E-O1 LLD<2.30E-01 482.20
HG-203 LLD<1.85E-01 LLD<1.85E-O1 279.20
1-131 LLD<2.15E-01 LLD<2.15E-01 364.48
1-132 LLD<2.06E-O1 LLD'<2.06E-01 667.69
1-133 LLD<2.14E-01 LLD<2.14E-01 529.69
1-134 LLD<3.02E-O1 LLD<3.02E-01 847.03
1-135 LLD<~9.96E-01 LLD<9.96E-01 1260.41
K-40 LLD<7.39E+00 LLD<7.39E+oo 1460.75
KR-85 LLD<5.58E+01 LLD'zS.58E+01 513.99
KR-85M LLD<2.13E-01 LLD<2.13E-01 151.17
KR-87 LLD<4.19E-O1 LLD<4.19E-O1 402.58
KR-89 LLD<7.87E+O0 LLD<7.87E+o0 220.90
LA-140 LLD<2.91E-O1 LLD'<2.91E-01 1596.20
LA-142 LLD'<4.85E-O1 LLD<4.85E-01 641.83
MN-54 LLD<2.31E-01 LLD<2.31E-01 834.83
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MN-56 LLD<2.43E-O1 LLD<2.43E-O1 846.76

NA-22 LLD<3.03E-01 LLD<3.03E-01 1274.55

NA-24 LLD<2.20E-01 LLD<2.20E-01 1368.60

NB-94 LLD<2.23E-01 LLD(2.23E-O1 702.63

NB-95 LLD<2.03E-01 LLD<2.03E-O1 765.78

NB-97 LL~D<.61E-O1 LLD<3.61E-Q1 657.92

NP-238 LLD<9.29E-01 LLD<9.29[-O1 984.45

NP-239 LLD<1.13E+00 LLD<1.13E+00 277.60

PA-233 LLD<4.34E-01 LLD<4.34E-01 311.98

PA-234M LLD<4.11E+O1 LLD'<4.11E+O1 1001.03

PB-210 LLD4.80Ei00 LLD<4.80E±00 465.03

PB-212 LLD<3.88E-01 LLD<3.88E-01 239.00

PB-214 LL0<6.20E-01 LLO<6.20E-01 351.92

P0-210 LLD<1.58[+04 LLD<1.58E+04 804.00
P0-214 LLD<2.O1Ei03 LLD.<2.01E+03 799.70

P0-216 LLD<1.05E+04 LLD<1.05Ei04 804.90

PU-239 LLD<~2.07E+03 LLD<2.07E+03 129.30

PU-241 LLO<7.12E+04 LLO<7.12E+04 148.57

RA-224 LLD<4.28E+00 LLD<4.28E+00 240.99

RA-226 LLD<4.43E+00 LLD<4.43E+00 186.10
RB-88 LL0'<2.61E+00 LLD<2.61E±00 1836.00

RB-89 LLO<1.19E+00 LLD<1.19Es00 1031.88

RN-220 LLD<1.84Et02 LLD<1.84Es02 549.73

RU-103 LLD<2.OOE-01 LLD<2.OOE-01 497.08
RURH106 LLD<3.92Es00 LLDcZ3.92E+00 621.80

SB-124 LLD<1.84E-01 LLD<1.84E-01 602.72

SB-125 LLD<1.98E+00 LLD<1.98E+00 176.33

SC-46 LLD<3.85E-01 LLD<3.85E-01 1120.45

SE-75 LLD<2.71E-01 LLD<2.71E-01 264.66

SN-113 LLO<2.69E-01 LLD<2.69E-01 391.67

SR-85 LL0'<2.45E-01 LLD<2.45E-01 513.99

SR-91 LLDc<3.54E-01 LLD<3.54E-01 555.60

SR-92 LLEDk4.47E-01 LLfDk4.47E-01 1383.94

TA-182 LLD<8.15E-01 LLD<8.15E-01 1121.30
TC-99M LLD<1.58E-01 LLO<1.58E-01 140.51
TE-123M LLD<1.57E-01 LLD<1.57E-01 159.00

TE-125M LLD<4.71E+01 LLD<4.71E+01 109.27

TE-132 LLD<1.81E-01 LLD<1.81E-01 228.16

TH-228 LLD'<9.83E+00 LLD<c9.83E+00 84.37

TL-208 LLD<3.02E-01 LLD'z3.02E-01 583.14

U-235 LLD<2.71E-01 LLD<2.71E-01 185.71

U-237 LLD'z7.54E-01 LLD'z7.54E-01 208.00
W-187 LLO<7.58E-01 LLD<7.58E-01 685.74
XE-131M LLD<6.93E+00 LLD'z6.93[+00 163.98
XE-133 LLD<3.12E-01 LLD<3.12E-01 81.00

XE-133M LLD<c1.60E+00 LLD<1.60E+00 233.21
XE-135 LLD<1.71E-01 LLD<1.71E-01 249.79

XE-138 LLD<1.38E+00 LLD<1.38E+00 258.41

Y-88 LLD<2.48E-01 LLD<2.48E-01 1836.06

Y-91 LLD<9.78E+01 LLD<9.78E+01 1204.90

Y-91M LLD<2.67E-01 LLD<2.67E-01 555.60
ZN-65 LLD<6.72E-01 LLD'z6.72E-01 1115.55

ZR-95 LLD<3.79E-01 LLD<3.79E-01 756.73

ZR-97 LLD<2.26E-01 LLD<2.26E-O1 743.33
--------------------------------------------

TOTAL 0.OOE-O1 +-0.OOE-01 0.OOE-01 +-0.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%
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ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.30 1460.75 603. 8.6 1.64E+02
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G GA MMA S P[ECT R UM A N AL YS IS*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 08:53:04

A NA L YS IS P AR A M ETER S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1I GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SDI008
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-154 SEGMENT-G
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI /CONVERSION FACTOR: 5.OOOOE-02
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 08:13:24

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM 27-AUG-90 08:53:04

P EA K A NA LY SI S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1022.34 510.66 2.15 61. 99. 29.8 RN-222,I-133,
lB 510.84 74. 27.6 IL-208,NA-22,

ZN-65,RH-106

2 1218.75 608.83 0.89 41. 56. 42.9 BI-214,
2B 609.26 49. 31.5 RU-103
3 1323.47 661.17 1.53 51. 1465. 5.3 CS-137
3B 661.82 35. 46.4
4 2921.31 1460.46 1.88 2. 183. 14.6 K-40
4B 1461.77 182. 11.2
5 3528.28 1764.37 0.92 9. 15. 80.6 BI-214

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKOl11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 08:53:04

SAMPLE: F-154 SEGMENT-G
DATA COLLECTED ON 10-JAN-90 AT 08:13:24
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD10N U CL I DE A N ALY S IS R EPO0R T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT 01FF

AC-228 LLD<1.87E+0O LLD<1.87E+00 911.07
AG-108M LLD'<7.54E-01 LLD<7.54E-01 433.94
AG-110M LLD<3.70E+00 LLD<3.70E+00 657.76
AM-241 LLD<4.45E+0O LLD<4.45E+00 59.54
AM-243 LLD<1.31E+0O LLD<1.31E+00 74.67
AR-41 LLD<6.11E-01 LLD<6.11E-O1 1293.64
AU-198 LLD<z6.28E-01 LLD<6.28E-O1 411.80
BA-133 LLD<1.02E+0O LLD<1.02E+00 356.02
BA-139 LLD<2.58E+0O LLD<2.58E+00 165.85
BA-140 LLD<2.11E+00 LLD<2.I1E+O0 537.27
BA-141 LLD<2.45E+00 LLD<2.45E+O0 190.23
BE-7 LLD<7.03E+0O LLD<7.03E+00 477.59
BI-207 LLD<6.47E-01 LLD<6.47E-01 569.70
BI-212 LLD<8.62E+00 LLD<8.62E+00 727.27
BI-214 LLD<1.69E+00 LLD<1.69E+O0 609.32
CD-109 LLD<1.85E+01 LLD<1.85E+O1 88.03
CE-139 LLD<5.83E-01 LLD.<5.83E-01 165.85
CE-141 LLD<9.07E-O1 LLD<9.07E-O1 145.44
CEPR144 LLD.<8.28E+OO LLD<8.28E+00 133.51
CO-56 LLD<5.94E-01 LLD<5.94E-01 846.76
CO-57 LLD<5.40E-O1 LLD<5.40E-01 122.06
CO-58 LLD<5.89E-O1 LLD<5.89E-01 810.75
CO-60 LLD<5.64E-01 LLDc<5.64E-01 1332.50
CR-Si LLD<5.09E+0O LLD<5.09E+00 320.09
CS-134 LLD<5.85E-O1 LLD<5.85E-O1 795.84
CS-136 LLD<5.92E-O1 LLD<5.92E-O1 818.51
CS-137 4.44E+01 +-2.53E+00 4.44E+01 +-2.53E+00 661.65 -0.48
CS-138 LLD<1.07E+O0 LLD<1.07E+00 1435.86
EU-152 LLD<3.41E+OO LLD<3.41E+00 1408.01
EU-154 LLD<1.93E+OO LLD<1.93E+O0 1274.45
EU-155 LLD<2.22E+O0 LLD<2.22E+00 105.31
FE-59 LLD<9.64E-01 LLD<9.64E-O1 1099.25
HF-181 LLD<7.16E-01 LLD<7.16E-O1 482.20
HG-203 LLD<6.21E-01 LLD<6.21E-O1 279.20
1-131 LLD<7.20E-01 LLD<7.20E-01 364.48
1-132 LLD<6.42E-01 LLD<6.42E-01 667.69
1-133 LLD<7.83E-01 LLD<7.83E-01 529.69
1-134 LLD<9.26E-01 LLD<9.26E-01 847.03
1-135 LLD<2.22E+00 LLD<2.22E+00 1260.41
K-40 LLD<1.80E+01 LLD<z1.80E+01 1460.75
KR-85 LLD<1.99E+02 LLD<1.99E+02 513.99
KR-85M LLD<6.06E-01 LLD<6.06E-01 151.17
KR-87 LLD<1.40E+00 LLD<z1.40E+00 402.58
KR-89 LLD<2.94E+01 LLD'<2.94E+O1 220.90
LA-140 LLD<5.72E-01 LLD<5.72E-O1 1596.20
LA-142 LLD<1.26E+O0 LLD<1.26E+O0 641.83
MN-54 LLD<6.53E-01 LLD<6.53E-O1 834.83
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MN-56 LLD<6.70E-01 LLD<6.70E-01 846.76
NA-22 LLD<7.05E-01 LLD<7.05[-01 1274.55
NA-24 LLD<4.32E-O1 LLD<4.32E-O1 1368.60
NB-94 LLD<6.37E-01 LLD<6.37E-01 702.63
NB-95 LLD<6.36E-01 LLD<6.36E-01 765.78
NB-97 LLD<4.48E+O0 LLD<4.48[+OO 657.92
NP-238 LLD<z2.26E+O0 LLD<2.26E+00 984.45
NP-239 LLD<4.02E+0O LLD<4.O2Ei-00 277.60
PA-233 LLD<1.65E+0O LLD<1.65Ei00 311.98
PA-234M LLD<1.21E+02 LLD<1.21E+02 1001.03
PB-210 LLD<1.76E+01 LLD<1.76[+01 465.03
PB-212 LLD<1.23E+00 LLD<1.23[+00 239.00
PB-214 LLD<1.59E+00 LLD<1.59E+00 351.92
PO-210 LLD<4.07E+04 LLD<4.07Ei04 804.00
P0-214 LLD<4.75E+03 LLD<4.75[+03 799.70
P0-216 LLD<2.85E+04 LLD<2.85E+04 804.90
PU-239 LLD<6.94E+03 LLD<6.94E+03 129.30
PU-241 LLD<2.41E+05 LLD<2.41E+05 148.57
RA-224 LLD<1.44E+01 LLD<1.44E+01 240.99
RA-226 LLODz1.35E+01 LLD<1.35E+01 186.10
RB-88 LLD<6.32E+00 LLD<6.32E+00 1836.00
RB-89 LLD<2.49E+00 LLD<2.49E+00 1031.88
RN-220 LLD<4.39E+02 LLD<4.39[+02 549.73
RU-103 LLD<7.08E-01 LLD<7.08[-01 497.08
RURHI06 LLD<1.21E+01 LLD<1.21E+01 621.80
SB-124 LLD<5.48[-01 LLD<5.48E-01 602.72
SB-125 LLD<6.69[+00 LLD<6.69E+00 176.33
SC-46 LLD<4.94[-01 LLD'z4.94E-01 1120.45
S[-75 LLD<9.46E-01 LLD.<9.46E-01 264.66
SN-113 LLD<8.OOE-01 LLD<8.OOE-01 391.67
SR-85 LLD<8.74E-01 LLD<8.74E-01 513.99
SR-91 LLD<1.04E+00 LLD<l.04E+00 555.60
SR-92 LLD'<5.99E-01 LLD<5.99E-01 1383.94
TA-182 LLD<1.88E+00 LLD<1.88E+00 1121.30
TC-99M LLD<5.59E-01 LLD<5.59E-01 140.51
TE-123M LLD<5.36E-01 LLD<5.36E-01 159.00
TE-125M LLD<1.68E+02 LLD<1.68E+02 109.27
TE-132 LLD<5.87E-01 LLD<5.87E-01 228.16
TH-228 LLD<5.84E+01 LLD<5.84E+01 84.37
TL-208 LLD<6.96E-01 LLD'<6.96[-01 583.14
U-235 LLD<9.04E-01 LLD<9.04E-01 185.71
U-237 LLD<2.46E+00 LLD<2.46E+00 208.00
W-187 LLD<2.08E+00 LLD<z2.08[+00 685.74
XE-131M LLD<2.5OE+01 LLD<2.SOE+01 163.98
XE-133 LLD<2.03E+00 LLD<2.03[+00 81.00
XE-133M LLD<5.19E+00 LLD<5.19E+00 233.21
XE-135 LLD<6.35E-01 LLD<6.35E-01 249.79
XE-138 LLD<4.60E+00 LLDcz4.60E+00 258.41
Y-88 LLD<z6.00E-01 LLD<6.OOE-01 1836.06
Y-91 LLD<2.63E+02 LLD<2.63[+02 1204.90
Y-91M LLD<7.87E-01 LLO<7.87E-01 555.60
ZN-65 LLD<1.78E+00 LLD<1.78[+00 1115.55
ZR-95 LLD<1.06E+00 LLD'zl.06E+00 756.73
ZR-97 LLD<5.45E-01 LLD<5.45E-01 743.33

TOTAL 4.44E+01 +-2.53E+00 4.44E+01 +-2.53E+00

[BAR MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 4.44E+01 (+-2.53E+00) UC/LI
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% TECH. SPEC.-

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

3528.28 1764.37 15. 80.6 1.68E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL K[V COUNTS %

1022.34 510.66 99. 29.8 3.93E+00
1218.75 608.83 56. 42.9 2.54E+00
2921.31 1460.46 183. 14.6 1.74E+01
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G GAM MA S P ECT R UM A NA L YS IS*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 09:40:44

A NA L YS IS P AR AM ET ER S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2748
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-155 SEGMENT-H
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI /CONVERSION FACTOR: 5.OOOOE-02
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 08:15:08

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89

EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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222-S COUNTING ROOM 27-AUG-90 09:40:44

P EA K A NA LY S IS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.36 661.79 1.67 36. 1233. 5.8 CS-137
1B 661.85 36. 13.9
2 2921.65 1460.37 2.31 10. 146. 17.8 K-40
2B 1460.85 156. 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 09:40:44

SAMPLE: F-155 SEGMENT-H
DATA COLLECTED ON 10-JAN-90 AT 08:15:08
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD 10N U C L I DE A NA L YS IS R E POR T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (K[V)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<3.92E+0O LLD<3.92E+00 911.07
AG-108M LLD'zl.06E+OO LLD<1.06E+O0 433.94
AG-110M LLD<5.11E+OO LLD<5.11E+O0 657.76
AM-241 LLD<7.16E+0O LLD<7.16E+O0 59.54
AM-243 LLD<1.93E+OO LLD<1.93E+O0 74.67
AR-41 LLD<1.14E±OO LLD<1.14E+O0 1293.64
AU-198 LLD<8.84E-O1 LLD<8.84E-O1 411.80
BA-133 LLD<1.24E,-O LLD<1.24E+O0 356.02
BA-139 LLD<3.28E+OO LLD<3.28E+O0 165.85
BA-140 LLD<3.47E+OO LLD<3.47E-O0 537.27
BA-141 LLD<3.05E+OO LLD<3.05E+O0 190.23
BE-i LLD<9.71E+0O LLD<9.71E+O0 477.59
BI-207 LLD<8.57E-O1 LLD.<8.57E-01 569.70
BI-212 LLD<1.35E+O1 LLD<z1.35E+01 727.27
BI-214 LLD<1.78E+OO LLD<1.78E+00 609.32
CD-109 LLD<2.51E+O1 LLD<2.51E+O1 88.03
CE-139 LLD<7.41E-O1 LLD<7.41E-O1 165.85
CE-141 LLD<1.35E+OO LLD<1.35E+O0 145.44
CEPR144 LLD<1.12E+O1 LLD<1.12E+O1 133.51
CO-56 LLD<6.69E-01 LLD<6.69E-O1 846.76
CO-57 LLD<7.20E-O1 LLD<7.20E-O1 122.06
CO-58 LLD<9.16E-01 LLD<9.16E-O1 810.75
CO-60 LLD<9.93E-01 LLD<9.93E-O1 1332.50
CR-Sb LLD<7.21E+OO LLD<7.21E+O0 320.09
CS-134 LLD<1.07E+0O LLD<1.07E+O0 795.84
CS-136 LLD<7.75E-01 LLD<7.75E-O1 818.51
CS-137 5.17E+01 +-3.15E+00 5.17E+01 +-3.15E+00 661.65 0.14
CS-138 LLD<2.07E+00 LLD<2.07E+O0 1435.86
EU-152 LLD<4.57E+OO LLD<4.57E+O0 1408.01
EU-154 LLD<2.98E+0o LLD<2.98E+00 1274.45
EU-155 LLD<3.39E+0O LLD<3.39E+O0 105.31
FE-59 LLD<1.65E+OO LLD<1.65E+O0 1099.25
HF-181 LLD<9.96E-01 LLD<9.96E-O1 482.20
HG-203 LLD<8.25E-01 LLD<8.25E-O1 279.20
1-131 LLD<9.09E-01 LLD<9.09E-01 364.48
1-132 LLD<z2.66E+00 LLD<2.66E+O0 667.69
1-133 LLD<8.89E-01 LLD<8.89E-O1 529.69
1-134 LLD<1.06E+O0 LLD<1.06E+O0 847.03
1-135 LLD<3.61E+0O LLD<3.61E+o0 1260.41
K-40 LLD<1.94E+01 LLD<1.94E+o1 1460.75
KR-85 LLD'<2.25E+02 LLD<2.25E+02 513.99
KR-85M LLD<8.21E-Ob LLD<8.21E-O1 151.17
KR-87 LLD<1.98E+OO LLD<1.98E+o0 402.58
KR-89 LLD<3.55E+Ob LLD<3.55E+O1 220.90
LA-140 LLD<b.07E+0O LLD<1.07E+O0 1596.20
LA-142 LLD<1.97E+0O LLD<1.97E+o0 641.83
MN-54 LLD<7.65E-0b LLD<7.65E-O1 834.83
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MN-56 LLD<7.55E-O1 LLD<7.55E-Q1 846.76
NA-22 LLD<1.06E+O0 LLD<1.06[+00 1274.55
NA-24 LLD'z8.31E-01 LLD<8.31E-0l 1368.60
NB-94 LLD<7.52E-01 LLD<7.52E-01 702.63
NB-95 LLD<7.95E-O1 LLD<7.95E-01 765.78
NB-97 LLD<5.78E+00 LLD<5.78E+00 657.92
NP-238 LLO<3.73E+0O LLD<3.73E+00 984.45
NP-239 LLO<5.02E+00 LL0'<5.02E+00 277.60
PA-233 LLD<1.74E+O0 LLD<1.74[+O0 311.98
PA-234M LLD<1.60E+02 LLD<1.60E+02 1001.03
PB-210 LLO<2.15E+01 LLD<2.15E+01 465.03
PB-212 LLD'c1.59E+0Q LLD<1.59E+00 239.00
PB-214 LLD<2.08E+00 LLD<2.08E+0O 351.92
P0-210 LLD<7.88E+04 LLD<7.88E+04 804.00
PO-214 LLD<8.29E+03 LLD<8.29[+03 799.70
P0-216 LLD<4.74E+04 LLD<4.74E+04 804.90
PU-239 LLD<9.88[+03 LLD<9.88[+03 129.30
PU-241 LLD<3.08E+05 LL0<3.08E+05 148.57
RA-224 LLD<1.53E+01 LLD'zl.53E+01 240.99
RA-226 LLO<1.68E+01 LLD<1.68E+01 186.10
RB-88 LLD<8.48E+00 LLD<8.48E+00 1836.00
RB-89 LLD<4.62E+00 LLD<4.62E+00 1031.88
RN-220 LLD<6.94E+02 LLD<6.94E+02 549.73
RU-103 LLD<8.78E-01 LLD<8.78E-01 497.08
RURH106 LLD<1.69E+01 LL0'<1.69E+01 621.80
SB-124 LLD<7.16E-01 LLD<7.16E-01 602.72
SB-125 LLD<9.41E+00 LLD<9.41E+00 176.33
SC-46 LLD<1.11E+00 LLD<1.11E+00 1120.45
SE-75 LLD<l.23Ei00 LLD<1.23E+00 264.66
SN-113 LLD<1.25E+00 LLD<1.25E+00 391.67
SR-85 LLD<9.89E-01 LLD<9.89E-01 513.99
SR-91 LLD<1.49E+00 LLD<1.49E+00 555.60
SR-92 LLD<1.47E+00 LLD<1.47E+00 1383.94
TA-182 LLD<2.97E+00 LLD'<2.97E+00 1121.30
TC-99M LLD<7.14E-01 LLD<7.14[-01 140.51
TE-123M LLD<7.21E-01 LLD<7.21[-01 159.00
TE-125M LLD<2.38E+02 LLD<2.38E+02 109.27
TE-132 LLD<7.61E-01 LLD<7.61[-0l 228.16
TH-228 LLD<8.03E+01 LLD<8.03E+0l 84.37
TL-208 LLD<...OE+00 LLD<1.05E+00 583.14
U-235 LLD<1.12E+O0 LLD<1.12E+00 185.71
U-237 LLD<2.97E+00 LLD<2.97E+00 208.00
W-187 LLD<3.21E+00 LLD<3.21E+00 685.74
XE-131M LLD<3.25E+01 LLD<3.25[+01 163.98
XE-133 LLD<2.88E+00 LLD<2.88E+00 81.00
XE-133M LLD<6.71E+00 LLD<6.71E+00 233.21
XE-135 LLD<7.27E-01 LLD<7.27E-01 249.79
XE-138 LLD<5.74E+00 LLD<5.74E+00 258.41
Y-88 LLD<8.05E-01 LLDc<8.05E-01 1836.06
Y-91 LLD'z3.61E+02 LLO<3.61E+02 1204.90
Y-91M LLD<1.12E+00 LLD<1.12E+00 555.60
ZN-65 LLO'z2.99E+00 LLD<2.99[+00 1115.55
ZR-95 LLD<1.40E+00 LLD<1.40E+00 756.73
ZR-97 LLD<9.09E-01 LLD<9.09E-01 743.33

TOTAL 5.17E+01 +-3.15E+00 5.17E+01 +-3.15E+00

[BAR MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.17E+01 (+-3.15E+00) UC/LI
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% TECH. SPEC. = ****(-**

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.65 1460.37 146. 17.8 1.91E+01
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G GA MMA S PEC T RU M A N A LY S IS

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 09:32:44

A NA L YS IS P AR A MET ER S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1009
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-296 SEGMENT-I
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI/ CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 09:18:56

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM 27-AUG-90 09:32:44

P E AK A NA L YSI S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

IC 1126.55 562.75 1.40 158. 198. 21.1 CS-134,
EU- 152

2C 1138.99 568.97 1.40 143. 321. 18.3 CS-134,
BI-207

3C 1209.70 604.31 1.41 135. 1733. 5.8 CS-134
4C 1218.83 608.87 1.41 126. 36. 33.0 BI-214,

RU- 103

5 1323.55 661.22 1.57 105. 3132. 3.6 CS-137
5B 661.82 35. 46.4
6C 1591.90 795.38 1.54 68. 1260. 6.4 CS-134
7C 1604.08 801.47 1.54 70 . 118. 13.7 CS-134
8 2346.30 1172.70 1.78 66 . 1128. 6.2 CO-60
9 2664.77 1332.06 1.93 7. 1107. 5.9 CO-60

10 2730.32 1364.87 2.34 11. 31. 49.8 CS-134
11 2921.09 1460.35 1.56 5. 166. 15.8 K-40
IIB 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1I
BACKGROUND DESCRIPTION: BKOO11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 09:32:44

SAMPLE: F-296 SEGMENT-I
DATA COLLECTED ON 10-JAN-90 AT 09:18:56
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A DI0N U CL I DE A NA L YS I S R E POR T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT 01FF

AC-228 LLD<2.18E-01 LLD<2.18E-01 911.07
AG-108M LLD'<6.O7E-O2 LLD'<6.O7E-02 433.94
AG-110M LLD<2.70E-O1 LLD<2.70E-01 657.76
AM-241 LLD<2.65E-O1 LLD<2.65E-01 59.54
AM-243 LLD<6.45E-02 LLD<6.45E-02 74.67
AR-41 LLD'z3.67E-02 LLD<3.67E-02 1293.64
AU-198 LLD<5.20E-02 LLD<5.20E-02 411.80
BA-133 LLD<8.08E-02 LLD<8.08E-02 356.02
BA-139 LLD<1.65E-O1 LLD<1.65E-01 165.85
BA-140 LLD<2.OOE-O1 LLD<2.OOE-O1 537.27
BA-141 LLD<1.61E-O1 LLD<1.61E-01 190.23
BE-7 LLD<5.1OE-O1 LLD'z5.1OE-O1 477.59
BI-207 LLD<5.12E-02 LLD<5.12E-02 569.70
BI-212 LLD<6.79E-O1 LLD'<6.79E-01 727.27
BI-214 LLD<2.38E-O1 LLD<2.38E-O1 609.32
CD-109 LLD<1.03E+OO LLDI1.03E+0O 88.03
CE-139 LLD<3.73E-02 LLD<3.73E-02 165.85
CE-141 LLD<5.54E-02 LLD<5.54E-02 145.44
CEPR144 LLD<4.71E-O1 LLD<4.71E-01 133.51
CO-56 LLD<5.17E-02 LLD<5.17E-02 846.76
CO-57 LLD<3.12E-02 LLD<3.12E-02 122.06
CO-58 LLD<5.26E-02 LLD<5.26E-02 810.75
CO-60 2.63E+00 +-1.59E-01 2.63E+00 +-1.59E-01 1332.50 -0.44

1173.24 -0.54
CR-5i LLD<4.26E-01 LLD<4.26E-01 320.09
CS-134 2.27E+00 +-1.49E-01 2.27E+00 +-1.49E-01 795.84 -0.47

604.70 -0.39
CS-136 LLD<4.99E-02 LLD<4.99E-02 818.51
CS-137 4.81E+00 +-1.88E-01 4.81E+00 +-1.88E-01 661.65 -0.43
CS-138 LLD<6.42E-02 LLD<6.42E-02 1435.86
EU-152 LLD<1.30E-01 LLD<1.30E-01 1408.01
EU-154 LLD<9.67E-02 LLD<9.67E-02 1274.45
EU-155 LLD<1.22E-01 LLD<1.22E-01 105.31
FE-59 LLD<1.11E-01 LLD<1.1LE-01 1099.25
HF-181 LLD<5.98E-02 LLD<5.98E-02 482.20
HG-203 LLD<4.99E-02 LLO.<4.99E-02 279.20
1-131 LLD<6.21E-02 LLD<6.21E-02 364.48
1-132 LLD<5.81E-02 LLD<5.81E-02 667.69
1-133 LLD<5.73E-02 LLD<5.73E-02 529.69
1-134 LLD<7.22E-02 LLD<7.22E-02 847.03
1-135 LLD<1.49E-O1 LLO<1.49E-O1 1260.41
K-40 LLD<9.06E-O1 LLD<9.06E-O1 1460.75
KR-85 LLD<1.31E+o1 LLD'zl.31E+o1 513.99
KR-85M LLO<3.55E-02 LLD<3.55E-02 151.17
KR-87 LLD<1.31E-01 LLO<1.31E-O1 402.58
KR-89 LLD<2.02E+OO LLO<2.02E+OO 220.90
LA-140 LLD<3.91E-02 LLD<3.91E-02 1596.20
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LA- 142 LLD<1.28E-01 LLD<1.28E-01 641.83
MN-54 LLD<5.15E-02 LLD<5.15E-02 834.83
MN-56 LLD<5.83E-02 LLD<c5.83E-02 846.76
NA-22 LLD<3.24E-02 LLD<3.24E-02 1274.55
NA-24 LLD<5.26E-02 LLD'<5.26E-02 1368.60
NB-94 LLD<4.51E-02 LLD<4.51E-02 702.63
NB-95 LLD<4.59E-02 LLD<4.59E-02 765.78
NB-97 LLD<3.27E-O1 LLD<3.27E-01 657.92
NP-238 LLD<1.94E-01 LLD<1.94E-01 984.45
NP-239 LLD<2.84E-01 LLD<2.84E-01 277.60
PA-233 LLD<1.19E-O1 LLD<z1.19E-01 311.98
PA-234M LLD<1.O1E+01 LLD<1.O1E+01 1001.03
PB-210 LLD<1.41Et-0 LLD<1.41E+0O 465.03
PB-212 LLD<z9.29EI-02 LLD<9.29[-02 239.00
PB-214 LLD<l.31[-01 LLD<1.31E-01 351.92
P0-210 LLD<5.OSE+03 LLD<5.OSE+03 804.00
P0-214 LLD<1.93E+03 LLD<1.93E+03 799.70
P0-216 LLD<4.O1E+03 LLD<4.OIE+03 804.90
PU-239 LLD<4.03E+02 LLD<4.03E+02 129.30
PU-241 LLD<1.49E1+04 LLD<1.49E+04 148.57
RA-224 LLD<9.95[-01 LLD<9.95E-01 240.99
RA-226 LLD<8.94E-01 LLD<z8.94[-01 186.10
RB-88 LLD.<3.69E-02 LLD<3.69E-02 1836.00
RB-89 LLD<2.54E-01 LLD<2.54E-01 1031.88
RN-220 LLO<4.40E+01 LLD<c4.40[+01 549.73
RU-103 LLD<5.29E-02 LLD<5.29E-02 497.08
RURH106 LLD<8.84E-01 LLD<8.84E-01 621.80
SB-124 LLD<6.69E-02 LLD<6.69[-02 602.72
SB-125 LLD<4.61E-01 LLD<4.61E-01 176.33
SC-46 LLD.<5.84E-02 LLD<5.84E-02 1120.45
SE-75 LLO<6.48E-02 LLD<6.48E-02 264.66
SN-113 LLD<7.31E-02 LLD<7.31E-02 391.67
SR-85 LLD<5.75E-02 LLD<5.75E-02 513.99
SR-91 LLD'<9.13E-02 LLD<9.13E-02 555.60
SR-92 LLD.<2.99E-O2 LLD<2.99E-02 1383.94
TA-182 LLD<1.52E-01 LLO<1.52E-01 1121.30
TC-99M LLO<3.11E-02 LLD<z3.11E-O2 140.51
TE-123M LLD<3.60E-02 LLD<3.60E-02 159.00
TE-125M LLD<8.79E+00 LLD<8.79E+00 109.27
TE-132 LLDcz4.28E-02 LLD<4.28E-02 228.16
TH-228 LLD<3.13E+00 LLD<3.13E+0O 84.37
TL-208 LLD<6.31E-02 LLD<6.31E-02 583.14
U-235 LLD<5.90E-02 LLD<5.90E-02 185.71
U-237 LLD<1.67E-01 LLD<1.67[-01 208.00
W-187 LLD.<1.59E-O1 LLD<1.59E-01 685.74
XE-131M LLO<1.58E+00 LLD<1.58E+00 163.98
XE-133 LLD<1.11E-01 LLD<1.11E-01 81.00
XE-133M LLD<3.83E-01 LLD<3.83E-01 233.21
XE-135 LLD<4.23E-02 LLD<4.23E-02 249.79
XE-138 LLIY3.23E-01 LLD'<3.23E-01 258.41
Y-88 LLD'<3.50E-03 LL0'<3.50E-03 1836.06
Y-91 LLD<1.32E+01 LLD<1.32E+01 1204.90
Y-91M LLD<6.90E-02 LLDcz6.90E-02 555.60
ZN-65 LLO<1.33E-01 LLD<1.33E-01 1115.55
ZR-95 LLO<9.94E-02 LLDcZ9.94E-02 756.73
ZR-97 LLD<4.96E-02 LLD<4.96E-02 743.33

TOTAL 9.71E+00 +-2.87E-01 9.71E+00 +-2.87[-01

STANDARD DEVIATION =0.05
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.53E-09 UC/LI
TOTAL MEASURED ACTIVITY = 9.71E+00 (+-2 .87E-01) UC/LI
% TECH. SPEC.

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.55 562.75 198. 21.1 8.47E+00
1138.99 568.97 321. 18.3 1.39E+01
1604.08 801.47 118. 13.7 6.74E+00
2730.32 1364.87 31. 49.8 2.75E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1218.83 608.87 36. 33.0 1.63E+00
2921.09 1460.35 166. 15.8 1.58Ei-01
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G GA MMA S PEC T RU M A NA L YS I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 09:45:56

A NA LY S IS P AR A MET ER S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2749
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-297 SEGMENT-J
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI /CONVERSION FACTOR: 5.OOOOE-O1
STANDARD SIZE: 1.OOOOE+OO EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 09:21:40

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3005. SECONDS
DEAD TIME: 0.17 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89

EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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222-S COUNTING ROOM 27-AUG-90 09:45:56

P EA K A NA L YS IS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS

1C 1127.84 563.55 1.49 552. 502. 14.2 CS-134,
EU- 152

2C 1139.68 569.47 1.49 485. 956. 11.6 CS-134,
B1-207

3 1210.48 604.86 1.70 502. 5996. 2.8 CS-134
4 1324.35 661.79 1.70 366. 8782. 2.2 CS-137
4B 661.85 36. 13.9
5C 1592.56 795.87 1.70 266. 4293. 3.7 CS-134
6C 1604.64 801.91 1.70 270. 387. 12.5 CS-134
7 2347.01 1173.06 1.94 221. 3775. 3.4 CO-60
8 2665.46 1332.27 2.16 36. 3437 . 3.4 CO-GO
8B 1332.24 9. 37.4
9 2731.09 1365.09 2.99 19. 113. 22.4 CS-134

10 2921.55 1460.32 2.32 22. 128. 21.3 K-40
1OB 1460.85 156. 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 09:45:56

SAMPLE: F-297 SEGMENT-J
DATA COLLECTED ON 10-JAN-90 AT 09:21:40
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RA DIO N U CL I DE A NA L YS IS R E POR T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD'i..12E+OO LLD<l.12E+OO 911.07
AG-108M LLD<2.84E-O1 LLD<2.84E-01 433.94
AG-ib0M LLD<1.35E+O0 LLDl1.35E+00 657.76
AM-241 LLD<1.32E-OO LLD<1.32E+00 59.54
AM-243 LLD<3.41E-O1 LLD<3.41E-01 74.67
AR-41 LLD<2.19E-Ol LLD'z2.19E-01 1293.64
AU-198 LLD<2.56E-O1 LLD<2.56E-01 411.80
BA-133 LLD'<3.36E-01 LLD<3.36E-01 356.02
BA-139 LLD<7.17E-O1 LLD'<7.17E-01 165.85
BA-140 LLDc<1.O3E+O0 LLD<1.03E+00 537.27
BA-141 LLD<6.88E-O1 LLD<6.88E-01 190.23
BE-7 LLD<2.47E+0O LLD<2.47E+00 477.59
BI1-207 LLD<2.57E-O1 LLD<2.57E-01 569.70
BI-212 LLD<3.76E+0O LLD<3.76E+O0 727.27
BI-214 LLO<2.05E+O0 LLD<2.05E+00 609.32
CD-109 LLD<4.30E+OO LLD<4.30E±00 88.03
CE-139 LLD<1.62E-O1 LLD<1.62E-01 165.85
CE-141 LLD<2.59E-O1 LLD<2.59E-01 145.44
CEPR144 LLD'<2.O6E+O0 LLD<2.06Ei-00 133.51
CO-56 LLD<2.46E-O1 LLD<2.46E-01 846.76
CO-57 LLD<1.33E-O1 LLD<1.33E-01 122.06
CO-58 LLD<2.38E-01 LLD<2.38E-01 810.75
CO-60 2.25E+01 +-8.14E-01 2.25E+01 +-8.14E-01 1332.50 -0.23

1173.24 -0.18
CR-51 LLD<1.94E+00 LLD<1.94E+00 320.09
CS-134 2.16E+01 +-8.27E-01 2.16E+01 +-8.27E-01 795.84 0.03

604.70 0.16
CS-136 LLD<2.71E-O1 LLD<2.71E-Q1 818.51
CS-137 3.78E+01 +-9.55E-01 3.78E+01 +-9.55E-01 661.65 0.14
CS-138 LLD<2.37E-O1 LLD<2.37E-01 1435.86
EU-152 LLD<4.57E-O1 LLD<4.57E-01 1408.01
EU-154 LLD<4.77E-O1 LLD'<4.77E-01 1274.45
EU-155 LLD<6.04E-O1 LLD<6.04E-01 105.31
FE-59 LLD<5.62E-01 LLD<5.62E-01 1099.25
HF-181 LLD<2.98E-O1 LLD<2.98E-01 482.20
HG-203 LLD<2.09E-01 LLD<2.09E-01 279.20
1-131 LLD<2.65E-O1 LLD<2.65E-01 364.48
1-132 LLD<7.54E-O1 LLD<7.54E-01 667.69
1-133 LLD<2.71E-O1 LLD<2.71E-O1 529.69
1-134 LLDc<3.69E-O1 LLD<3.69E-01 847.03
1-135 LLD<5.49E-O1 LLD<5.49E-O1 1260.41
K-40 LLD<2.21E+OO LLD<2.21E+00 1460.75
KR-85 LLDcz5.81E+O1 LLD<5.81Es-1 513.99
KR-85M LLD<1.64E-01 LLD<1.64E-0l 151.17
KR-87 LLD<5.89E-01 LLD<5.89E-01 402.58
KR-89 LLD<8.53E+OO LLD<z8.53E+00 220.90
LA-140 LLD<1.40E-01 LLD<1.40E-O1 1596.20
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LA- 142 LLD<5.70E-O1 LLD<5.70E-01 641.83
MN-54 LLD<2.34E-O1 LLD<2.34E-01 834.83
MN-56 LLD<2.78E-01 LLD<2.78E-01 846.76
NA-22 LLD<1.69E-01 LLD<1.69E-01 1274.55
NA-24 LLD'<2.34E-01 LLD<2.34E-01 1368.60
NB-94 LLD<2.25E-01 LLD<2.25E-01 702.63
NB-95 LLD<2.39E-01 LLD<2.39E-01 765.78
NB-97 LLD<1.53E+O0 LLD<1.53E+00 657.92
NP-238 LLD<1.05E+00 LLD<1.05E+00 984.45
NP-239 LLD<1.26Es00 LLD<1.26E±00 277.60
PA-233 LLD<5.16E-01 LLD<5.16E-01 311.98
PA-234M LLD<5.09E+01 LLD<5.09E+01 1001.03
PB-210 LLD<6.30E+00 LLD<z6.30E+00 465.03
PB-212 LLD<z3.92E-01 LLD<3.92E-01 239.00
PB-214 LLD<5.51E-01 LLD<5.51E-01 351.92
P0-210 LLD<2.06E+04 LLD<2.06[+04 804.00
P0-214 LLD<9.92E+03 LLD<9.92E+03 799.70
PO-216 LLD<1.55E+04 LLD<1.55E+04 804.90
PU-239 LLD<1.98E+03 LLD<1.98E+03 129.30
PU-241 LLD<6.31E+04 LLD<6.31E+04 148.57
RA-224 LLD<4.15E+00 LLD<4.15E+00 240.99
RA-226 LLD<3.73Ei00 LLD<3.73Ei00 186.10
RB-88 LLD<1.02E+00 LLD<1.02E+00 1836.00
RB-89 LLD<1 .28E+00 LLD<1.28E+00 1031.88
RN-220 LLD<2.12E+02 LLD<2.12E+02 549.73
RU-103 LLD<2.59E-01 LLD<2.59E-01 497.08
RURH106 LLD<4.54E+00 LLD<4.54E+00 621.80
SB-124 LLD<5.40E-01 LLD<5.40E-01 602.72
SB-125 LLD<2.03E+00 LLD<2.03E+00 176.33
SC-46 LLD<2.87E-01 LLD<2.87E-01 1120.45
SE-75 LLD<3.02E-01 LLD<3.02E-01 264.66
SN-113 LLD<3.62E-01 LLD<3.62E-01 391.67
SR-85 LLD<2.55E-01 LLD<2.55E-01 513.99
SR-91 LLD<4.78E-01 LLD<4.78E-01 555.60
SR-92 LLD<1.72E-01 LLD'cl.72E-01 1383.94
TA-182 LLD<8.32E-01 LLD<8.32E-01 1121.30
TC-99M LLD<1.37E-01 LLD<1.37E-01 140.51
TE-123M LLD<1.53E-01 LLD<1.53E-01 159.00
TE-125M LLD<4.21E+01 LLD<4.21[+01 109.27
TE-132 LLD<1.84E-01 LLD<1.84E-01 228.16
TH-228 LLD<1.44E+01 LLD<1.44E+01 84.37
TL-208 LLD<3.02E-01 LLD<3.02[-01 583.14
U-235 LLD<2.48E-01 LLD<2.48E-01 185.71
U-237 LLD<7.17E-01 LLD<7.17E-01 208.00
W-187 LLDc<8.09E-01 LLD<8.09E-01 685.74
XE-131M LLD<6.84E+00 LLD<6.84E+00 163.98
XE-133 LL0.<4.89E-01 LLD<4.89E-01 81.00
XE-133M LLD<1.64E+00 LLD<1.64E+00 233.21
XE-135 LLD<1.85E-01 LLD<1.85E-01 249.79
XE-138 LLD<1.42E+00 LLD.<1.42EI+00 258.41
Y-88 LLDcz9.63E-02 LLD.<9.63E-02 1836.06
Y-91 LLD<6.86E+01 LLD<6.86Ei01 1204.90
Y-91M LLD<3.62E-01 LLD<~3.62E-01 555.60
TLN-65 LLD<6.91E-01 LLD<6.91E-01 1115.55
ZR-95 LLD<4.14E-01 LLD<4.14E-01 756.73
ZR-97 LLD<2.41E-01 LLD<2.41E-01 743.33

TOTAL 8.19E+01 +-1.50E+00 8.19E+01 +-1.50E+00

STANDARD DEVIATION = 0.18
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EBAR = *** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.19E+0-1 (+-1.50E+00) UC/LI
% TECH. SPEC. = ****(-**

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.84 563.55 502. 14.2 2.96E+01
1139.68 569.47 956. 11.6 5.69E+0-1
1604.64 801.91 387. 12.5 3.10E+i01
2731.09 1365.09 113. 22.4 1.40E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.55 1460.32 128. 21.3 1.68E+01
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Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOMER ID:89-048

INSTRUMENT WA77344 Uranium Analysis

PROCEDURE/REV LA-925-106/A-1 Fusion Dissolution

TECHNOLOGIST M. Franz

DATE January 05, 1990

TEMPERATURE N/A
STARTING TIME 0800
ENDING TIME 1500
CHEMIST S. A. Catlow

DESCRIPTION LAB I D DESCRIPTION LAB I D

1 Initial LMCS Check Std. F0105 12 Final LMCS Check Std F0297

2 Reagent Blank F0120 13

3 Sample 89-045 F0106 14

4 Duplicate Sample 89-045 F0107 15

5 Spike of Sample 89-045 F0108 16

6 Sample 89-047 F0130 17

7 Duplicate Sample 89-047 F0131 18

8 Sample 89-048 F0154 19

9 Duplicate Sample 89-048 F01 55 20

10 Sample 89-050 F0294 21

11 Duplicate Sample 89-050 F0295 22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STDO.

LMCS; Check Standard 58B38/100 uL ___________5.7 mL

Spike 5BB38/100 uL FO0106/100 u L ________ 5.80 mL

SST-102 Rev. F 9/7/90 Interim
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WATER DIGESTION TEST ANALYSIS
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Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOMER 10:89-048

INSTRUMENT N/A Water Digestion

PROCEDURE/REV LA-504-1O1/A-1 Note: Sample is not spiked
TECHOLOGST . Huhesprior to digestion. Tb is
TECHOLOGST L Huges rocedure provides a sample to

DATE January_04, 1990 be spiked later with the
appropriate elements.

TEMPERATURE 25 C
STARTING TIME 2200 01-04-90
ENDING TIME 0500 01-05-90
CHEMIST H. S. Rich

___DESCRIPTION LAB I D DESCRIPTION LAB I D
1 Reagent Blank F01 70 12 ________________

2 Sample 89-048 F0159 13

3 Duplicate Sample 89-048 F0160 14 _ ______________

4 Spike of Sample 89-048 F0161 15

5 16

6 _____17 ____________

7 _____18 _ _ _ _ _ _ _ _ _ _ _ _

8 19

9 _____ 20

10 21

11 ______________ ____22 ______________

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIOUOT VOL. & ALOT .VOL. OF STD .

N/A

Spike (See Note)

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph

PROCEDURE: LA-533-105 REVISION: A-3

INSTRUMENT: DIONEX 4000 PROPERTY NUMBER: WB24721

TECHNOLOGIST: Nora Wright PAYROLL NUMBER: 6B107

DATE: January 02, 1990

CALIBRATION STANDARD ID: 35C9-61 issued 12-08-89
ANALYTE CONCENTRATION: F 50.0 C1 61.0 NO 3 501.0 P04, 509.0 S0, 501.0

TYPE OF CALIBRATION: Linear

COMMENTS:

SST-103 Rev. (DraftI 9/4/90 Interim
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DIONEX METHOD PARAMETERS - GROUTO1.MET

Detector Parameters
Number of Detectors............................................ 1
Detector 1 Type................................................ CDM-1

Report Options
Run Time (minutes)............................................. 10.00
Detector 1 real time plot scale............................... 20.00
Print Report................................................... Yes
Print Replot ................................ Yes
AutoScale Replot to Highest Peak.............................. Yes
Print Retention Times on Chromatogram........................ Yes
List Peaks Not Found in this run.............................. No
Report Unknowns found in run.................................. Yes
Record Raw Data................................................ Yes
Raw Data File Name: c:\dx\data\89120102.d09
Record Result Data............................................. No

Integration Parameters
Sampling Rate (seconds)........................................ 0.20
Peak Threshold (my or uS/data pt interval)................... 0.400
Starting Peak Width (seconds)................................. 10.0
Peak Area Reject............................................... 1000

Integration Timed Events

Time Description

Calibration Parameters

External or Internal Calibration.............................. External
Calibrate by Area or Height................................... Height
Replace Or Average Calibrations............................... Replace
Number Of Levels for calibration.............................. 6
Calibration fit type........................................... Quadratic
Response Factor for unknown peaks............................. 0.0
Default Injection Volume...................................... 1.0
Default Dilution Factor ......................... 1.0
Area Reject for Reference Peaks............................... 1000
Percent Retention Time Window for Reference Peaks............ 5.0
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IC Control File: C:\WINDOWS\AI400\METHOD\GROUTOl.TE

Step Time Description

Init CDII AutoOffset Off
Init CDM Recorder Mark OFF
Imit CDM Temp. Camp. =1.7 / Deg C
Init CDM Recorder Range = 1.000 uS
Init CDII Cell ON
Init CMA Heater =25 Deg. C
Init Valve A ON
Init Valve B ON
Init InJect Valve OFF
Init CIII Relay 1 OFF
Init CIM Relay 2 OFF
Init CIII AC 1 OFF
Init CIII AC 2 OFF
Init GPM Start
Init GPMI Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDII AutoOffset ON
1 0.0 GPM Reset OFF
2 0.1 Inject Valve ON
2 0.1 GPMI Run Gradient Clock
3 3.0 Inject Valve OFF?
4 3.5 CIII Relay 1 ON
5 4.0 CIII Relay 1 OFF

GpmFile: C: \WINDOWS\A1400\IIETHOD\GROUTOl .GPM
La Pressure Limit = 200
Hi Pressure Limit = 2000
Eluant 1 - DI WATER
Eluant 2 - BICARBONATE
Eluant 3 - CARBONATE
Eluant 4 -

Time Flow %1 %2 %3 %4 Comment
-------------------------------------------------------------------

0.0 2.0 84 8 8 0
15.8 2.0 84 8 8 0
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Component 4~ 1 FLUORIDE Retention Time 0.98

Reference Peak FLUORIDE window Size 5.00%
Least Squares Slope =2.85664E-004
Least Squares Intercept = 4.60391E-002
Ka =-7. 01211E-010

Level Amount Area Height
------------------------------------------------------------

1 1.OOOOOE-001 1236 247
2 2.49000E-001 3682 744
3 4.96000E-0Ql 7741 1533
4 9.82000E-001 16531 3180
5 1.92700E+000 37370 6795
6 3.71100E+i000 81106 13242

Component If 2 CHLORIDE Retention Time 1.62
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 5.69042E-004
Least Squares Intercept = -2.52994E-002
Ka =-1. 42372E-008

Level Amount Area Height
------------------------------------------------------------

1 1.20000E-001 1170 210
2 2.99000E-001 3427 592
3 5.95000E-001 6474 1222
4 1.17900E+000 13307 2165
5 2.31200E+000 27960 4657
6 4.45200E+t000 58342 10771

Component # 3 NITRITE Retention Time 2.00
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 8.19167E-004
Least Squares Intercept = 3.87713E-001
Ka =4. 24548E-009

Level Amount Area Height

1 l.OOOOOE+000 6728 955
2 2.49250E+000 17398 2609
3 4.96040E+i000 36144 5455
4 9.82350E+t000 72479 10242
5 1.92690E+001 156757 21248
6 3.71110E+i001 299406 37444

Component #f 4 NITRATE Retention Time 4.03
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = .69781E-003
Least Squares Intercept = -3.38014E-003
Ka= 1. 19273E-008

Level Amount Area Height

1 9.99000E-Q01 6114 614
2 2.49000E+i000 15873 1479
3 4.95500E+i000 31781 2811
4 9.81400E+000 66164 5536
5 1.92500E+001 137582 10594
6 3.70740E+001 285670 19231
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Component Wt 5 PHOSPHATE Retention Time 5.35
Reference Peak FLUORIDE Window Size 7.005o
Least Squares Slope =4.52311E-003
Least Squares Intercept = 2.58616E-001
Ka =-6. 53030E-008

Level Amount Area Height

1 9.99000E-001 2494 179
2 2.49000E+000 7725 511
3 4.95500E+s000 16061 1043
4 9.81400E+000 33837 2134
5 1.92500E+t001 71926 4526
6 3.70740Ei-001 156060 9414

Component W 6 SULFATE Retention Time 7.10
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 1.96810E-003
Least Squares Intercept = 2.30818E-001
Ka =-1. 00806E-008

Level Amount Area Height

1 9.99000E-001 7667 464
2 2.49000E+000 19957 1147
3 4.95500E+000 41209 2360
4 9.81400E+s000 86948 4959
5 1.92500E+s001 178459 10251
6 3.70740E+001 375814 20962

Component #t 7 Oxalate Retention Time 9.77
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope =0.OOOOOE+s000
Least Squares Intercept = 0.OOOOOE+000
Ka = .OOOOOE+000

Level Amount Area Height
--------------------------------------------------------
1 0.OOOOOE+000 0 0
2 0.OOOOOE+i000 0 0
3 0.OOOOOEi000 0 0
4 0.OOOOOEi000 0 0
5 0.OOOOOE+000 0 0
6 0.OOOOQE±Q000 98993 5848
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Component: FLUOR

12500 -Fit Type: Quadr
Conc = ( -7.0121CL5e-

10000( 2.856637e-004 * Re~s
10000Standardization:

Calibration: Heigh
7500

5000

2500

80o0 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Concentration (ucj/ml)

Component: CHLO.
10000 -Fit Type: Quadr

Conc ( -1.4237:,0e-
(5.69042le-004 * Res

7500 -Standardization:
Calibration: Heigh

5000

2500

80o 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4'.50
Concentration (ug/mi)

40000 -Component: NITRI

35000 -Fit Type: Quadr
Conc = ( 4.245484e-0

30000 - 8.191672e-004 * Res

25000 -Standardization:
Calibration: Heigh

20000

15000

10000

5000 -

000o 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Concentration (ug/rai)

20000 -Component: NITRA
150-Fit Type: Quadr
17500Conc = ( 1.192733e-0

15000 - 1.697806e-003 * Res
12500 -Standardization:
12500Calibration: Hleigh

10000 -

7500

5000

2500

0 00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40."00

88 Concentration (ug/mi)



10000 -Component: PILQSP
Fit Type: Quadr
Conc "( -6.530302e-

7500 - 4.523107e-003 * Res
Standardization:
Calibration: Heigh

5000

2500

00~o 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Concentration (ug/mi)

22500 -Component: SULFA
20000 -Fit Type: Qu~adr
17500 -Conc -- ( -1.0080'jge-

(1.968097e-003 * Res15000 -Standardization:

12500 -Calibration: Heigh

10000

7500

5000

2500

80 0 5.00 10.-00 15.00 20.00 25.'00 30.00 35.00 40.00
Concentration (ug/mi)
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DATA REPROCESSED ON Tue Jun 05 18:26:12 1990

Sample Name: AUTOCALlR Date: Tue Jan 02 10:21:45 1990
Data File : A:\90010200.D03
Method : \windows\ai400\method\GROUTOl..met
ACI Address: 1 System :1 Inject#l: 3 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time =9.40 Minutes Number of Data Points =2820

Area reject = 1.000 One Data Point per 0.2 seconds
Amount Inj ected = 1. Dilution factor = 1

PEAK RET PEAK CONC. in REFP DELTA
NUM TIME NAME ug/yml AREA HEIGHT BL PEAK RET TIME

--------------------------------------------------------------------------------------
1 1.00 FLUORIDE 1.000e-001 1.236e+003 247 1 0 0.00%
2 3.68 NITRATE 9.990e-001 6.114e+003 614 1 0 0.00%
3 5.52 PHOSPHATE 9.990e-001 2.494e+003 179 1 0 0.00%
4 6.65 SULFATE 9.990e-001 7.667e+t003 464 1 0 0.00%

File: A:\90010200.D03 Sample: AUTOCALiR

0.810

0.710

NITRATE

0.610

0.510 SULFATE

us0.410

0.310 FLUORIDE II

0.210
0.210PHOSPHATE

0.110

0.010

-0.090

0.00 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Tue Jun 05 18:10:27 1990

Sample Name: AUTOCAL2R Date: Tue Jan 02 10:31:54 1990
Data File : A:\90010200.D04
Method : c: \windows\ai400\method\GROUTO1.met
ACI Address: 1 System : 1 Inject#t: 4 Detector: CDM

EXTERNAL STANDARD REPORT **************

Stop time =9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.98 FLUORIDE 2.490e-001 3.682e+003 744 1 0 0.00%
2 1.55 CHLORIDE 2.990e-001 3.427e+003 592 1 0 0.00%
3 3.65 NITRATE 2.490e+000 1.587e+i004 1479 1 0 0.00%
4 5.53 PHOSPHATE 2.490e+000 7.725e1-003 511 1 0 0.00%
5 6.67 SULFATE 2.490e+000 1.996e+004 1147 1 0 0.00%

File: A:\90010200.D04 Sample: AUTOCAL2R

1.800

NITRATE

1.550

1.300 SULF ATE

1.050 FURD
uS dFLLOIDE

0.800 JLRD

PHOSPHATE

0.550

IV,

0.200

2.004.006.008.0
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DATA REPROCESSED ON Tue Jun 05 18:09:08 1990

Sample Name: AUTOCAL3R Date: Tue Jan 02 10:42:02 1990
Data File : A:\90010200.D05
Method : \windows\ai400\method\GROUT01l.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

****************** EXTERNAL STANDARD REPORT **************

Stop time =9.40 Minutes Number of Data Points =2820

Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF %DELTA
NUM TIME NAME ug/mi AREA HEIGHT BL PEAK RET TIME

--------------------------------------------------------------------------------------
1 0.98 FLUORIDE 4.960e-001 7.741e+003 1533 1 0 0.00%
2 1.57 CHLORIDE 5.950e-001 6.474e1-003 1222 1 0 0.00%
3 3.62 NITRATE 4.955e+000 3.178e+s004 2811 1 0 0.00%
4 5.53 PHOSPHATE 4.955e+000 1.606e+004 1043 1 0 0.00%
5 6.68 SULFATE 4.955ei-000 4.121e+004 2360 1 0 0.00-1

File: A:\90010200.DO5 Sample: AUTOCAL3R

4 .050

3. 550

NITRATE
3.050

SULFATE
2 .550

2.050 FLUORIDE
us

JHLORI DE
1.550

PHOSPHATE

1.050

0.550

-0.450

0.00 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Tue Jun 05 18:06:54 1990

Sample Name: AUTOCAL4R Date: Tue Jan 02 10:52:10 1990
Data File : A:\90010200.D06
Method : c: \windows\ai400\method\GROUTO1.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time =9.40 Minutes Number of Data Points =2821

Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected =1 Dilution factor = 1

PEAK RET PEAK CONC. in REF %DELTrA
NUM TIME NAME ug/mi AREA HEIGHT BL PEAK RET TIME

--------------------------------------------------------------------------------------
1 0.98 FLUORIDE 9.820e-001 1.653e+004 3180 1 0 0.00%
2 1.55 CHLORIDE 1.179e+000 1.331e+004 2165 1 0 0.00%
3 3.57 NITRATE 9.814e+i000 6.616e+004 5536 1 0 0.00%
4 5.50 PHOSPHATE 9.814e+000 3.384e+s004 2134 1 0 0.00%
5 6.67 SULFATE 9.814e1-000 8.695e+004 4959 1 0 0.00%

File: A:\90010200.D06 Sample: AUTOCAL4R

8.100

7.100

NI TRATE
6.100SULFATE

5.100

4.100 FLUORIDE
us

3.100 (HLORIDE PHOSPHATE

2.100 TI

1.100 I i
T: :I::0. 1000 IJ~ti

-0.900

0.02.00 4.00 6.00 8.00
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DATA REPROCESSED ON Tue Jun 05 18:04:22 1990

Sample Name: AUTOCAL5R Date: Tue Jan 02 11:02:18 1990
Data File :A:\90010200.D07
Method : c: \windows\ai400\method\GROUTO1.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

******************EXTERNAL STANDARD REPORT **************

Stop time =9.40 Minutes Number of Data Points 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF %DELTA
NUM TIME NAM'E ug/ml. AREA HEIGHT BL PEAK RET TIME

--------------------------------------------------------------------------------------
1 0.98 FLUORIDE 1.927e+000 3.737e+004 6795 1 0 0.00%
2 1.55 CHLORIDE 2.312e+000 2.796e+$004 4657 1 0 0.00%
3 3.50 NITRATE 1.925e+001 1.376e+i005 10594 1 0 0.00%
4 5.47 PHOSPHATE 1.925e+001 7.193e+i004 4526 1 0 0.00%
5 6.63 SULFATE 1.925es001 1.785e+005 10251 1 0 0.00%-

File: A:\90010200.D07 Sample: AUTOCAL5R

18. 000

15.500

1300NITRATE SULFATE

10. 500

US .00 FL ORIDE PHOSPHATE

5.500

3.000 II

ILL-

0.02.00 4.00 6.00 8.00



DATA REPROCESSED ON Tue Jun 05 18:30:16 1990

Sample Name: AUTOCAL6R Date: Tue Jan 02 11:12:31 1990
Data File : A:\90010200.D08
Method : \windows\ai400\method\GROUTO1.met
ACI Address: 1 System : 1 injectli: 8 Detector: CDM

******************EXTERNAL STANDARD REPORT ***************

Stop time =9.40 Minutes Number of Data Points =2821

Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected =1 Dilution factor = 1

PEAK RET PEAK CONC. in REF %DELTA
NUM TIME NAME ug/mi AREA HEIGHT BL PEAK RET TIME

----------------------------------------------------------------------------------
1 0.98 FLUORIDE 3.711e+000 8.111e+004 13242 2 0 0.009.
2 1.57 CHLORIDE 4.452e+i000 5.834e+I004 10771 2 0 0.00%
3 3.43 NITRATE 3.707e+i001 2.857e+s005 19231 1 0 0.00%
4 5.38 PHOSPHATE 3.707e+t001 1.561e+s005 9414 2 0 0.00%
5 6.55 SULFATE 3.707e+s001 3.758e+005 20962 2 0 0.00%

File: A:\90010200.D08 Sample: AUTOCAL6R

40. 500

35. 500

30. 500

25.500 SULFATE
NITRATE

us 2.500 FLUORIDE

15.500 4HLORIDEi1

10.500I

5.500 II
0.500 ~ I

-4.500 ~

0.00 2.00 4.00 6.00 8.00
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Analytical Batch

LAB3 SEGMENT SERIAL #:F0149 CUSTOMER I0:89-048

INSTRUMENT WB24721 Ion Chromatograph Analysis from

PROCEDURE/REV LA-533-105/A-3Wae Di sto

TECHNOLOGIST N. E. Wright
DATE January 05, 1990
TEMPERATURE 23 C
STARTING TIME 1330
ENDING TIME 1600
CHEMIST 1 H. S. Rich

DESCRIPTION LAB I D DESCRIPTION LAB I D

1 Initial LMVCS Check Std. F0158 12

2 Reagent Blank F0170 13

3 Sample 89-048 F0159 14

4 Duplicate Sample 89-048 F0160 15

5 Sample 89-083 F0739 16 ______________

6 Duplicate Sample 89-083 F0740 17

7 Spike 89-083 F0741 18E

8 Final LMVCS Check Std F0742 19

9 20

10 21

11 _____________________ 22 _______________

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.-VOL. OF STD .

LMVCS Check Std. 6C1 1 HF/1 00 uL ________10. 1 mL

Spike 35C9-61/300 uL F0739/50 uL 5.3 mL

SST-102 Rev. F 9/7/90 Interim
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DIONEX SCHEDULE - A:\90010500.SCH

Inject Sample Name Method Name Data File Volume Dilution Int Std
------------------------------------------------------------------------------

1 SETUP c:\windows\ai c:\windows\ai 1 1 0
2 BLANK c:\windows\ai c:\windows\ai 1 1 0
3 LMCS/6C1lHF c:\windows\ai c:\windows\ai 1 101 0
4 LMCS/73C11F c:\windows\ai c:\windows\ai 1 101 0
5 170b c:\windows\ai c:\windows\ai 1 1 0
6 159 c:\winclows\ai c:\windows\ai 1 101 0
7 160d c:\windows\ai c:\windows\ai 1 101 0
8 739 c:\windows\ai c:\windows\ai 1 101 0
9 740d c:\windows\ai c:\windows\ai 1 101 0
10 741s c:\windows\ai c:\windows\ai 1 101 0
11 LMCS/6C11HF c:\windows\ai c:\windows\ai 1 101 0
12 LMCS/73C11F c:\windows\ai c:\windows\ai 1 101 0
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Sample Name: BLANK Date: Fri Jan 05 14:20:21 1990
Data File : 90010500.D02
Method : c: \windows\ai400\method\GROUT~l .met
CIM Address: 1 System : 1 Cycle#: 2 Detector: CDM

******************EXTERNAL STANDARD REPORT *************

Start Time =0.00 minutes Stop time = 9.40 Minutes
Number of Data Points =2820 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUN TIME NAME ug/mi AREA HEIGHT BL PEAK RET TIME

1 1.32 0.OO0e+000 l.107e+003 137 1

0.19

1.32

us

-0.04
0 1 2 3 4 5 6 7 8 9

Minutes
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Sample Name: LMCS/6CllHF Date: Fri Jan 05 14:30:25 1990
Data File : 90010500.D03
Method : c: \windows\ai400\method\GROUTOl .met
CIM Address: 1 System : 1 Cycle#: 3 Detector: 0DM

******************EXTERNAL STANDARD REPORT *************

Start Time =0.00 minutes Stop time = 9.40 Minutes
Number of Data Points =2821 One Data Point per 0.2 seconds
Areareject =1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/mi AREA HEIGHT BL PEAK RET TIME

-------------------------------------------------------------------------------------
1 0.98 FLUORIDE 6.878e+001 1.141e+004 2235 1 0 0.00%
2 1.55 CHLORIDE 9.382e+001 9.250e+003 1754 1 0 -1.06%
3 3.53 NITRATE 7.443e+002 4.666e+004 4218 1 0 2.91%
4 5.47 PHOSPHATE 6.981e+002 2.279e+004 1504 1 0 1.55%
5 6.58 SULFATE 7.159e+002 6.074e+004 3549 1 0 0.51%

4.66

3.53

6.58

0.98

us 1.55

-0.46 II
0 1 2 3 4 5 6 7 8 9

Minutes
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Sample Name: 170B Date: Fri Jan 05 14:50:34 1990
Data File : 90010500.D05
Method : c: \windows\ai400\method\GROUTOl .met
CIM Address: 1 System : 1 Cycle#: 5 Detector: CDM

******************EXTERNAL STANDARD REPORT *************

Start Time =0.00 minutes Stop time = 9.40 Minutes
Number of Data Points =2821 one Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

0.20

us

-1.08
0 1 2 3 4 5 6 7 8 9

Minfutes
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Sample Name: 159 Date: Fri Jan 05 15:00:37 1990
Data File : 90010500.D06
Method : c: \windows\ai400\method\GROUTOl.met
CIM Address: 1 System : 1 Cycle#: 6 Detector: CDM

******************EXTERNAL STANDARD REPORT *************

Start Time =0.00 minutes Stop time = 9.40 Minutes
Number of Data Points =2820 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF %DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.98 FLUORIDE 3.204e+001 4.652e+003 952 1 0 0.00%
2 1.90 NITRITE 1.188e+002 6.986e+003 1076 1 0 -3.39%
3 3.57 NITRATE 3.685e+002 2.202e+004 2120 1 0 3.88%
4 5.48 PHOSPHATE 2.103e+002 5.947e+003 406 1 0 1.86%

2.36

3.57

1.90
us 0.98

-0.24 I

0 1 2 3 4 5 6 7 8 9
Minutes

101



Sample Name: 160D Date: Fri Jan 05 15:10:41 1990
Data File : 90010500.D07
Method : c: \windows\ai400\raethod\GROUT01-.met
CIM Address: 1 System : 1 Cycle#: 7 Detector: CDM

******************EXTERNAL STANDARD REPORT *************

Start Time =0.00 minutes Stop time = 9.40 Minutes
Number of Data Points =2821 one Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF %DELTA
NUM TIME NAME ug/mi AREA HEIGHT BL PEAK RET TIME

------------------------------------------------------------------------------------
1 0.98 FLUORIDE 2.039e+001 2.622e+003 547 1 0 0.00%
2 1.92 NITRITE 1.084e+002 5.834e+003 945 1 0 -2.54%
3 3.58 NITRATE 3.118e+002 1.859e+004 1797 1 0 4.37%
4 5.50 PHOSPHATE 1.120e+002 2.612e+003 189 1 0 2.17%

1 .99

3.58

1.92

us

-0.20 1 1 1

0 1 2 3 4 5 6 7 8 9
Minfutes
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Sample Name: 739 Date: Fri Jan 05 15:20:44 1990
Data File :90010500.D08
Method : \windows\ai400\method\GROUTOl .met
CIM Address: 1 System : 1 Cycle#: 8 Detector: CDM

******************EXTERNAL STANDARD REPORT *************

Start Time 0.00 minutes Stop time = 9.40 Minutes
Number of Data Points =2821 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF %DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

------------------------------------------------------------------------------------
1 0.98 FLUORIDE 2.707e+001 3.749e+003 779 1 0 0.00%
2 1.90 NITRITE 1.169e+002 6.884e+003 1052 1 0 -3.39%
3 3.55 NITRATE 4.432e+002 2.792e+004 2542 1 0 3.40%
4 5.50 PHOSPHATE 1.033e+002 2.324e+003 170 1 0 2.17%

2.88

3

us
2

-0.27 1I

0 1 2 3 4 5 6 7 8 9
Minutes
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Sample Name: 741S Date: Fri Jan 05 15:40:49 1990
Data File : 90010500.D1O
Method : c: \windows\ai400\method\GROUTOl.met
CIM Address: 1 System : 1 Cycle#: 10 Detector: CDM

******************EXTERNAL STANDARD REPORT *************

Start Time =0.00 minutes Stop time = 9.40 Minutes
Number of Data Points =2820 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME uq/ml AREA HEIGHT BL PEAK RET TIME

------------------------------------------------------------------------------------
1 0.98 FLUORIDE 3.191e+002 6.123e+004 11205 1 0 0.00%
2 1.55 CHLORIDE 3.650e+002 4.194e+004 7995 2 0 -1.06%
3 1.90 NITRITE 1.206e+002 7.129e+003 1098 2 0 -3.39%
4 3.38 NITRATE 3.316e+003 2.433e+005 17250 1 0 -1.46%
5 5.37 PHOSPHATE 2.983e+003 1.157e+005 7225 1 0 -0.31%
6 6.52 SULFATE 2.909e+003 2.746e+005 15796 1 0 -0.51%

19.07

3.38

6.52

0.98

us 1.55
5.37

1.90

0 1 2 3 4 5 6 7 8 9
Minutes
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Sample Name: LMCS/6C11HF Date: Fri Jan 05 15:50:55 1990
Data File :90010500.D11
Method : c: \windows\ai400\method\GROUTO1 .met
CIM Address: 1 System : 1 Cycle#: 11 Detector: CDM

******************EXTERNAL STANDARD REPORT *************

Start Time =0.00 minutes Stop time = 9.40 Minutes
Number of Data Points 2821 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/mi AREA HEIGHT BL PEAK RET TIME

------------------------------------------------------------------------------------

1 0.98 FLUORIDE 6.677e+001 1.091e+004 2165 1 0 0.00%
2 1.55 CHLORIDE 8.805e+001 8.942e+003 1644 1 0 -1.06%
3 3.53 NITRATE 7.092e+002 4.572e+004 4025 1 0 2.91%
4 5.48 PHOSPHATE 6.838e+002 2.252e+004 1471 1 0 1.86%
5 6.60 SULFATE 6.792e+002 5.798e+004 3358 1 0 0.76%

4.48

3.53

6.60

0.98

us
1.55

5.48

-0.46 II

0 1 2 3 4 5 6 7 8 9

Minutes
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Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOMER ID:89-048

INSTRUMENT WB39937 Total Organic Carbon from Water
PROCEDURE/REV LA-344-105/A-1 Digestion.

Samples were not acidified
TECHNOLOGIST E. Colvin before analysis.
DATE January 16, 1990 Results reported are TOC and

Carbonate combined.
TEMPERATURE Not Reported

STARTING TIME 0800

ENDING TIME 1130

CHEMIST R. E. Brandt

DESCRIPTION LAB I D DESCRIPTION__ LAB3 I D
1 Initial LMVCS Check Std. F0158 12

2 Reagent Blank F0170 13

3 Sample 89-048 F0159 14 ______________

4- Duplicate Sample 89-048 F0160 -15

5 Spike of sample 89-048 F0161 16

6 Final LMVCS Chock Std F0162 17

7 _____18

8 19

9 20

10 21

11 22 _______________

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STD .

LMVCS Check Std. 70C11 B/200uL ___________________ 2.2 mL

Spike of 89-048 7001113/1O0ul F01 59/200uL ________ .3 mnL

SST-102 Rev. F 9/7190 Interim
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ACID DIGESTION TEST ANALYSIS
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ICP Results Data Sumary

Acid Digested LMCS Standard F1083
Date Analyzed: April 19, 1990 Reagent Blank F1084
Procedure: LA-505-151/A-0 Segment 89-048 F0164
Analyst: J. A. White Duplicate of Segment 89-048 F0165
Digestion Acid Digestion Spike of F1085 F1087
Procedure: LA-505-159/A-0 Acid Digested LMCS Standard F1088

Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight LMCS Closing

LMCS LMCS BLANK Sample Sample Spike ACID LMCS
Standard Standard Duplicate Recovery Digestion Standard

%% ppm ug/g ug/g % %%

Aluminum 99.98% 0.07 LT 76209 91743 NOT CALC. 100.63% 100.78%
Antimony 103.50% -0.01 LT 455 122 LT 105.02%
Barium 102.40% -0.01 LT 45 17 103.28% 92.28% 99.56%
Bery LIi um 96.97%/ 0.00 LT 2 -1 LT 98.05%
Bismuth 106.71% 102.12% -0.01 LT 12709 12057 NOT CALC. 109.03%
Boron 99.14% 94.43% 0.03 23 LT -1 LT 134.81% 96.83%
Cadmium 98.49% 93.46% 0.00 LT 0 LT -14 LT 89.32% 97.75%
Ca Lc ium 104.77% 102.58% 0.09 568 761 146.72% 101.53%
Cerium 90.42% -0.31 LT 65 LT -1075 LT 15.40% 88.66% 92.18%
Chromium 93.24% -0.03 LT 450 492 235.92% 84.79% 91.92%
Copper 103.21% 99.09% -0.01 LT 1012 1357 100.71% 101.11%
Europium 97.97% -0.01 LT 1 LT -21 LT 97.72%
Iron 101.68% 0.03 12131 13308 NOT CALC. 94.41% 99.61%
Lanthanum 93.47% 91.05% -0.02 LT 43 LT -46 LT 89.51% 93.84%
Lead 105.24% 99.04% 0.01 LT 742 352 93.18% 107.33%
Lithium 103.05% -0.01 LT -3 LT -54 LT 91.11% 93.39% 99.74%
Magnesium 102.66% 97.56% 0.02 1155 13743 4138.61% 100.4T/
Manganese 100.82% 0.01 5823 5851 NOT CALC. 92.70% 98.92%
Mercury 100.82% -0.05 LT -62 LT -62 LT 100.39%
Molybdenum 96.06% 93.73% 0.00 LT 25 -5 LT 85.72% 96.93%
Nickel 99.55% -0.01 LT 151 105 98.98% 92.68% 98.62%
Potassium 97.56% 82.65% -0.53 LT -361 LT -1893 LT 73.37% 98.69%
Samarium 96.12% -0.35 LT 23 LT -1293 LT 100.19%
Selenium 103.71% -0.06 LT 517 201 LT 104.80%
Silver 106.46% -0.02 LT 11 LT -67 LT 53.52% 107.84%
Sodium 100.29% 94.66% 0.06 LT 86006 85640 NOT CALC. 99.08%
St ront ium 104.00% 100.02% 0.00 LT 578 593 86.77% 101.11%
Sulfur 106.83% 0.03 321 2043 101 .62%
Tanta Lumi 94.99% -0.04 LT 28 LT -146 LT 27.57% 73.62% 96.37%
Thallium 104.72% -0.33 LT 783 -476 LT 106.69%
Thorium 105.11% -0.18 LT 162 -729 LT 106.32%
Tin 99.38% 0.02 LT 73 26 LT 102.74% 93.54% 99.14%
Titanium 100.59% 0.13 27 -13 LT 90.61% 92.17'/ 100.87%
Uranium 102.73% -2.40 LT 6091 -1102 LT 107.92%
Vanadium 99.30% -0.02 LT 47 -7 LT 101.25%
Zinc 99.24% 93.05% 0.23 242 627 66.80% 98.76%
Zirconium 99.66% -0.04 LT 38 LT -78 LT 46.04% 93.47% 99.94%

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits
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Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOMER ID:89-048

INSTRUMENT N/A Acid Digestion of Sample 89-048
PROCEDURE /REV LA- 505-159 IA-i
TECHNOLOGIST 0. M. Southwick
DATE 02-01-90
TEMPERATURE 72 C
STARTING TIME 0800
ENDING TIME 1400
CHEMIST S. A. Jones

___DESCRIPTION LAB I D DESCRIPTION LAB ID
1 Reagent Blank F0147 12 ________________

2 Sample 89-047 F0140 13

3 Duplicate Sample 89-047 F0141 14

4 Spike of Sample 89-047 F0142 15

5 Sample 89-048 F0164 16 ______________

6 Duplicate Sample 89-048 F01 65 17

7 ______________18 ______________

8 19

9 20 _____________ _

10 21

11 22 ____________ __

PRIMARY BOOK~ # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT .VOL . OF STD .

Spike of 89-047 103C15C/mL 104C1 5D/5mL _______5OmL

SST-102 Rlev. F 9/7/90 interim
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page I of 2

Analytical Batch

LAB SEGMENT SERIAL #:F0149 CUSTOMER ID:89-048

INSTRUMENT WB39939 ICP analysis of sample 89-048.

PROCEDURE/REV LA-505-151/A-O Acid Digestion.

TECHNOLOGIST J. A. White Only data directly related to
DATE April 19, 1990 the analysis of 89-48 will beincluded in this package.
TEMPERATURE 70 F No inter-element corrections
STARTING TIME 0747 were made on this data.

ENDING TIME 1500
CHEMIST S. A. Jones

DESCRIPTION LAB ID DESCRIPTION LAB ID
1 Initial LMCS Check Std. N/A 12 Sample 89-043 F0068

2 Digested Std. (81 C1 IA) F1083 13 Duplicate Sample 89-043 F0069

3 Reagent Blank F1064 14 Sample 89-044 F0092

4 1Sample Comp. Core 13 F1O85 15 Duplicate Sample 89-044 F0093

5 Duplicate of Cora 13 F1O86 16 LMCS Check Std. N/A

6 Spike of F1085 F1087 17 Sample 89-047 F0140

7 Digested Std. (82C1 1A) F1088 18 Duplicate Sample 89-047 F0141

8 LMCS Check Std. N/A 19 Sample 89-048 F01 64

9 Sample Comp. Core 5 F0899 20 Duplicate Sample 89-048 F0165

10 Duplicate Core 5 F0900 21 Sample Comp. Core 8 F0959

11 - Acid Blank FN/A 722 ,Duplicate of Core 8 F0960

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD .

LMCS Check Std. 78C1 1 J/1 .0 mL 82B8F/i .0 mL 77CI 11/1.0 mL 11.00 mL

Digested LMCS (1) 81 C1l1 A/5.D mL 50.0 mL

Digested LMCS (2) 82C1 1 A/5.0 mL 50.0 mL

Spike F01 87 34CI11C0/5.O mL 34CIl1CK/5.0 mL FlOSS/0.5143g 50.0 mL

SST-102 Rev. F 9/7/90 Interim
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page 2 of 2

Analytical Batch

LAB SEGMENT SERIAL #: F0149 CUSTOMER ID: 89-048

INSTRUMENT WB39939 ICP analysis of sample 89-048.

PROCEDURE/REV LA-505-151/A-0 Acid Digestion.

TECHNOLOGIST J. A. White 89-048 will be included in this

DATE April 19, 1990 No inter-element corrections

TEMPERATURE 70 F

STARTING TIME 0747

ENDING TIME 1500

CHEMIST S. A. Jones

DESCRIPTION LAB ID DESCRIPTION LAB I D

1 LMVCS Check Std. N/A 12

2 Sample Camp. Core 15 F1037 13

3 Duplicate af Care 15 F1038 14

4 Clasina LMVCS Check Std. N/A 15

5 16

6 ____________17

7 18

8 19

9 _____________ _______20_______

10 _______21_______

711 ___________ 7__ _______ 22 ____________ ______

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.

STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT .VOL. OF STD .

LMVCS Chock Std. 78C1 1 J/1 .0 mL 82B38F/1 .0 mL 77C1 11/1.0 mL 11.0 mL

Digested LMVCS (11 81 C1l1 A/5.0 niL ________50.0 niL

Digested LMVCS (2) 82C1 1 A/5.0 mL ___________________50.0 mL

Spike F1087 34C1 1 CO/5.0 niL 34C1 1 CK/5.0 niL F1 085/0.5143g 50.00 niL

SST-102 Rev. HI 9/27/90 Interim
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ICP Results Raw Data Summary

Acid Digested LMCS Standard F1083
Date Analyzed: April 19, 1990 Reagent Blank F1084
Procedure: LA-505-151/A-O Segment 89-048 F0164
Analyst: J. A. White Duplicate of Segment 89-048 F0165
Digestion Acid Digestion Spike of F1085 F1087
Procedure: LA-505-159/A-0 Acid Digested LMCS Standard F1088

Instrument Acid Wet Wet
Starting Digest. Reagent Weight Weight LMCS Closing

LMCS LMCS BLANK Sample Sample Spike ACID LHCS
Standard Standard Duplicate Recovery Digestion Standard

%% ppm ug/g ug/g % %%

At umi num 99.98% 0.07 LT 76209 91743 NOT CALC. 100.63% 100.78%
Antimony 103.50% -0.01 LT 455 122 LT 105.02%
Arsenic 114.41% # -0.02 LT 82 -2 LT 114.33% #
Barium 102.40% -0.01 LI 45 17 103.28% 92.28% 99.56%
BeryLlium 96.97% 0.00OLT 2 -1 LT 98.05%
B ismuth 106.71% 102.12% -0.01 LT 12709 12057 NOT CALC. 109.03%
Boron 99.14% 94.43% 0.03 23 LT - 1 LT 134.81% 96.83%
Cadmium 98.49% 93.46% 0.00 LT 0 LT -14 LT 89.32% 97.75%
Calcium 104.77% 102.58% 0.09 568 761 146.72% 101.53%
Cerium 90.42% -0.31 LT 65 LT -1075 LT 15.40% 88.66% 92.18%
Chromium 93.24% -0.03 LT 450 492 235.92% 8.4.79% 91.92%
Cobalt 91.88% 0.02 LT 65 LT -67 LT 85.08% 86.00% 81.23% #
Copper 103.21% 99.09% -0.01 LI 1012 1357 100.71% 101.11%
Europium 97.97% -0.01 LT 1 LI -21 LT 97.72%
Iron 101.68% 0.03 12131 13308 NOT CALC. 94.41% 99.61%
Lanthanum 93.47% 91.05% -0.02 LT 43 LT -46 LT 89.51% 93.84%
Lead 105.24% 99.04% 0.01 LI 742 352 93.18% 107.33%
Lithium 103.05% -0.01 LI -3 LI -54 LI 91.11% 93.39% 99.74%
Magnesium 102.66% 97.56% 0.02 1155 13743 4138.61% 100.47%
Manganese 100.82% 0.01 5823 5851 NOT CALC. 92.70% 98.92%
Mercury 100.82% -0.05 LI -62 LI -62 LT 100.39%
Molybdenum 96.06% 93.73% 0.00 LI 25 -5 LT 85.72% 96.93%
Neodymium 85.58% # -0.64 LT -951 LI -2087 LT NOT CALC. 77.36% 88.11% #
Nickel 99.55% -0.01 LI 151 105 98.98% 92.68% 98.62%
Phosphorous 114.91% # 93.37% 0.11 14347 12990 NOT CALC. 99.24%
Potassium 97.56% 82.65% -0.53 LI -361 LI -1893 LT 73.37% 98.69%
Samarium 96.12% -0.35 LI 23 LI -1293 LI 100.19%
Selenium 103.71% -0.06 LI 517 201 LT 104.80%
Silicon 89.48% # 75.18% 0.63 3780 4807 -114.70% 90.19%
Silver 106.46% -0.02 LI 11 LI -67 LI 53.52% 107.84%
Sodium 100.29% 94.66% 0.06 LT 86006 85640 NOT CALC. 99.08%
Strontium 104.00% 100.02% 0.00 LI 578 593 86.77% 101.11%
Sulfur 106.83% 0.03 321 2043 101.62%
Tantalum 94.99% -0.04 LI 28 LI -146 LI 27.57% 73.62% 96.37/
ThaLium 104.72% -0.33 LT 783 -476 LT 106.69%
Thorium 105.11% -0.18 LT 162 -729 LT 106.32%
Tin 99.38% 0.02 LI 73 26 LI 102.74% 93.54% 99.14%
Titanium 100.59% 0.13 27 -13 LI 90.61% 92.17% 100.87%
Tungsten 82.47% # -0.02 LT 208 77 LT 82.74% #
Uranium 102.73% -2.40 LI 6091 -1102 LI 107.92%
Vanadium 99.30% -0.02 LT 47 -7 LT 101.25%
Zinc 99.24% 93.05% 0.23 242 627 66.80% 98.76%
Zirconium 99.66% -0.04 LT 38 LT -78 LT 46.04% 93.47% 99.94%

LI: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
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ICP Results RAW DATA
Page 1 of 4

Acid Digested LMCS Standard F1083
Date Analyzed: April 19, 1990 Reagent Blank F1084
Procedure: LA-505-151/A-0 Segment 89-048 F0164
Analyst: J. A. White Duplicate of Segment 89-048 F0165
Digestion Acid Digestion Spike of F1085 F1087
Procedure: LA-505-159/A-0 Acid Digested LMCS Standard F1088

Digest ion
Weight
Volume

Starting LMCS Acid Reagent Sample
LMCS Standard Acid Digestion Blank

Instrumnent Recovery Digestion Standard Dilution
Standard Standard Recovery Three

ppm % PPM % ppm ppm

SST-1 SS1-2 551-3

AlIumi num 49.99 99.98% 0.07 LT
Antimony 10.35 103.50% -0.01 LT
Arsenic 57.21 114.41% # -0.02 LT
Barium 10.24 102.40% -0.01 LT
Beryllium 9.70 96.97% 0.00 LI
Bismuth 53.46 106.71% 10.21 102.12% -0.01 LT
Boron 9.91 99.14% 9.44 94.43% 0.03
Cadmium 9.85 98.49% 9.35 93.46% 0.00 LI
Calcium 10.48 104.77% 10.26 102.58% 0.09
Cerium 9.04 90.42% -0.31 LI
Chromium 9.32 93.24% -0.03 LT
Cobalt 9.19 91.88% 0.02 LI
Copper 10.32 103.21% 9.91 99.09% -0.01 LI
Eu rop ium 9.80 97.97/ -0.01 LI
Iron 10.17 101.68% 0.03
Lanthanum 46.83 93.47% 9.11 91 .05% -0.02 LI
Lead 52.72 105.24% 9.90 99.04% 0.01 LI
Lithium 10.31 103.05% -0.01 LI
Magnesium 10.27 102.66% 9.76 97.56% 0.02
Manganese 10.08 100.82% 0.01
Mercury 25.21 100.82% -0.05 LI
Molybdenum 48.03 96.06% 9.35 93.73% 0.00 LI
Neodymium 8.56 85.58% # -0.64 LI
Nickel 9.96 99.55% -0.01 LI
Phosphorous 57.45 114.91% # 9.34 93.37% 0.11
Potassium 24.39 97.56% 8.27 82.65% -0.53 LI
Samarium 9.61 96.12% -0.35 LI
Selenium 51.86 103.71% -0.06 LI
SilIicon 44.74 89.48% # 7.52 75.18% 0.63
Silver 10.65 106.46% 7.42 -0.02 LI
Sodium 25.07 100.29% 9.47 94.66% 0.06 LT
Strontium 10.40 104.00% 10.00 100.02% 0.00 LI
Sulfur 53.41 106.83% 0.03
Tantalum 47.50 94.99% -0.04 LI
Thallium 52.36 104.72% -0.33 LI
Thorium 52.66 105.11% -0.18 LI
Tin 49.69 99.38% 0.02 LT
Titanium 50.30 100.59% 0.13
lungs ten 20.62 82.47% # -0.02 LI
Uranium 51.47 102.73% -2.40 LI
Vanadium 9.93 99.30% -0.02 LI
Zinc 9.92 99.24% 9.31 93.05% 0.23
Z irconi um 49.83 99.66% -0.04 LI

Dilution 1.00 1.00 1.00 10.00 1.00 1.00
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ICP Results RAW DATA
Page 2 of 4

0.00884 g/mL Digestion 0.00932 g/mL Digestion 0.01029 g/mL
0.4420 g Weight 0.4659 g Weight 0.5143 g
50.00 mt. Volume 50.00 mi. Volumle 50.00 inL.

Sample Sample Sample Sample Sample Spike of Spike of Spike of
Duplicate Duplicate Duplicate Sample Sample Sample

Dilution Dilution Dilution Dilution Dilution Dilution Dilution Dilution
Two One Three Two One Three Two One
ppm ppm ppm ppm ppm ppm ppm ppm

Atlumi num 673.69 694.48 854.86 804.13 507.09 473.99
Antimony 2.98 4.03 2.98 1.14 LT 13.40 14.24
Arsenic -0.80 0.73 -1.61 -0.02 LT -0.58 1.02
Barium -0.38 0.40 0.15 0.16 10.83 10.57
BeryllIium -0.01 0.02 -0.04 -0.01 LT 0.02 0.03
Bismuth 112.35 123.11 112.35 116.60 160.79 176.36
Boron -0.36 0.20 LT 0.43 -0.01 LT 14.10 10.25
Cadm ium -0.54 0.00 LT -0.67 -0.13 LT 9.00 10.03
Ca Ici um 5.02 4.65 7.09 5.31 20.40 14.91
Cerium -24.26 0.58 LT -32.46 -10.02 LT -30.01 1.54 LT
Ch romi um -0.39 3.98 4.59 4.15 30.54 19.37
Cobalt 1.13 0.58 LT -0.25 -0.63 LT 8.30 9.83
Copper 7.42 8.95 11.59 12.64 9.26 10.82
Europium -0.50 0.01 LT -0.62 -0.19 LT -0.57 0.04 LT
Iron 107.24 108.35 124.00 117.39 218.35 212.56
Lanthanum -0.78 0.38 LT -0.65 -0.43 LT 7.16 9.85
Lead 8.61 6.56 10.76 3.28 17.21 20.87
Lithium -1.12 -0.03 LT -1.56 -0.51 LT 9.24 10.65
Magnes ium 10.21 2.78 128.06 8.24 416.09 37.95
Manganese 51.47 51.69 54.52 53.14 56.88 57.54
Mercury -4.13 -0.5LT -3.95 -0.58 LT -2.46 -0.27 LT
Molybdenum -0.47 0.22 -0.47 -0.05 LT 8.93 9.87
Neodymium -80.50 -8.41 LT -70.44 -19.45 LT -66.75 0.47 LT
Nickel 0.10 1.34 -0.02 0.97 9.91 11.36
Phosphorous 126.83 128.58 121.04 106.57 116.71 118.22
Potassium -50.85 -3.19 LT -56.80 -17.64 LT -34.01 9.41
Samarium -28.29 0.20 LT -38.55 -12.05 LT -36.47 0.62 LT
SelIeni um -1.29 4.57 -2.57 1.87 LT 7.17 9.37
Silicon 30.11 33.41 44.80 33.17 42.19 25.60
Silver -1.68 0.10 LT -2.07 -0.62 LT 4.89 5.71
Sodium 760.29 777.17 797.99 779.70 838.67 827.74
St ront ium 5.11 5.41 5.53 5.61 14.46 14.97
Sulfur 2.04 2.84 19.04 2.65 67.98 12.69
Tantalum -3.95 0.25 LT -3.92 -1.36 LT -0.70 3.53
Thallium -11.99 6.93 -40.33 -4.43 LT -18.49 7.30
Thor iumi -14.87 1.44 -21.24 -6.79 LT -19.12 2.21
Tin -1.04 0.64 0.03 0.25 LT 14.05 10.97
Titanium -0.86 0.24 -0.77 -0.12 LT 9.35 9.90
Tungsten -1.71 1.84 -1.23 0.72 LT -2.06 1.00
Uranium -140.20 53.84 -192.90 -10. 27 LT -175.80 60.96
Vanadium -0.76 0.42 -1.68 -0.06 LT -0.93 0.32 LT
Zinc 2.14 1.35 5.84 1.53 25.48 13.50
Zi rconiumi -2.20 0.34 LT -2.95 -0.73 LT 1.83 5.97

Dilution 101.00 21.00 1.00 101.00 21.00 1.00 101.00 21.00
Factor
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ICP Results RAW DATA
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Spike Standard Acid Ending Spike
Recovery LMCS Digestion LMCS Standard Standard

Acid Standard Standard Recovery LMCS
Digestion Recovery

% pXfl % %Xp

added

SST-1 SST-2 SST-3

Aluminum NOT CALC. 10.06 100.63% 50.39 100.78% 10.00
Antimony 10.50 105.02%
Arsenic 57.16 114.33% #
Barium 103.28% 9.23 92.28% 9.96 99.56% 10.00
BerylI ium 9.81 98.05%
Bismuth NOT CALC. 54.63 109.03% 10.00
Boron 134.81% 9.68 96.83% 10.00
Cadmium 89.32% 9.78 97.75% 10.00
Calcium 146.72% 10.15 101.53% 10.00
Cerium 15.40% 8.87 88.66% 9.22 92.18% 10.00
Chromi um 235.92% 8.56 84.79% 9.19 91.92% 10.00
Cobalt 85.08% 8.60 86.00% 8.12 81.23% # 10.00
Copper 100.71% 10.11 101.11% 10.00
Europium 9.77 97.72%
Iron NOT CALC. 9.44 94.41% 9.96 99.61% 10.00
Lanthanum 89.51% 47.01 93.84% 10.00
Load 93.18% 53.77 107.33% 10.00
Lithium 91.11% 9.34 93.39% 9.97 99.74% 10.00
Magnesium 4138.61% 10.05 100.47% 10.00
Manganese NOT CALC. 9.27 92.70% 9.89 98.92% 10.00
Merc'ury 25.10 100.39%
Molybdenum 85.72% 48.47 96.93% 10.00
Neodymium NOT CALC. 7.74 77.36% 8.81 88.11% # 10.00
Nickel 98.98% 9.27 92.68% 9.86 98.62% 10.00
Phosphorous NOT CALC. 49.62 99.24% 10.00
Potassium 73.37% 24.67 98.69% 10.00
Samarium 10.02 100.19%/
Selenium 52.40 104.80%
Silicon -114.70% 45.09 90.19% 10.00
Silver 53.52% 10.78 107.84% 10.00
Sodium NOT CALC. 24.77 99.08% 10.00
Strontium 86.77% 10.11 101.11% 10.00
Sul fur 50.81 101 .62%
Tantalum 2 7. 57/. 7.33 73.62% 48.18 96.37% 9.95
ThatLlium 53.35 106.69%
T hor iumi 53.27 106.32%
Tin 102.74% 9.35 93.54% 49.57 99.14% 10.00
T it an iumi 90.61% 9.23 92.17% 50.44 100.87% 10.00
Tungsten 20.68 82.74% #
Uran iurn 5.01 54.07 107.92%
Vanadium 10.13 101.25%
Zinc 66.80% 9.88 98.76% 10.00
Zirconium 46.04% 9.33 93.47% 49.97 99.94% 9.98

Dilution 10.00 1.00 1.00 1.00
F actor
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ICP Results RAW DATA
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ACID ACID
DIGESTION DIGEST.

Spike LMCS LMCS L MCS LMCS
Standard Standards Standard STANDARD

ID Values IDs VALUES I~s
Book Book Book

#ppm # ppn
34C11C0 551-1 SST-2 SST-3 78C11j in 81C11A
34C11CK 82B38F Sample 82C11A

77C1 11
Aluminum 50.00 100.00
Antimony 10.00
Arsenic 50.00
Barium 10.00 100-DO
Beryllium 10.00
Bismuth 50.10 100.00
Boron 10.00 100.00
Cadmium 10.00 100.00
Calcium 10.00 100.00
Cerium 10.00 100.00
Chromium 10.00 100.90
Cobalt 10.00 100.00
Copper 10.00 100.00
Europium 10.00
Iron 10.00 100.00
Lanthanum 50.10 100.00
Lead 50.10 100.00
Lithium 10.00 100.00
Magnesium 10.00 100.00
Manganese 10.00 100.00
Mercury 25.00
Molybdenum 50.00 99.80
Neodymium 10.00 100.00
Nickel 10.00 100.00
Phosphorous 50.00 100.00
Potassium 25.00 100.00
Samarium 10.00
Se Leni um 50.00
Silicon 50.00 100.00
Silver 10.00
Sodium 25.00 100.00
Stront ium 10.00 100.00
Sulfur 50.00
Tantalum 50.00 99.50
That L ium 50.00
Thorium 50.10
Tin 50.00 100.00
T itan iumi 50.00 100.10
Tungsten 25.00
Ur an ium 50.10
Vanadium 10.00
Zinc 10.00 100.00
Zirconium 50.00 99.80

Dilution 10.00
Factor
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ICP Calibration April 19, 1990

19 -Apr -90 07: 39 :21

Corid it iorVn .1 u L i r, a x

VACUUM 1G.74 7.000 / 50.00
SYEP 38.70 37.00 / 39.00

MA INSi 235. R 220.0 / 247. 0
- IOO0O - 100 5 -1010 /-990
CT EMP 23.65 19 . 0 0 35.00
+5v 5.160 4.750 /5. 2t0
+12V 12.14 11.70 /12.301
-1V -) -12.2 - 12 .3 -11.7
+24V 23.16 221. 50 /26.50
--I00V -100 -101 /-99.0)
+105 5.150 4.750 5 . F-0
4.15VSQ = 15 .14 14 .70 /15.'0
-15080 = -15.2 --15b. 3 / -14.

PositLion Caibraioni in Frogresi~i
SLIT I'm A L PHA 14ETA ALPHA Fi ET A A LPHA B ETA
P OS' N SLIT S L IT LAM IA 1 LAMBDIJI L A M b A2 LAMbI'A2

Pr-evious d-ata:
INSTR 0.00000 586.483 1 .0009G -0. 3943 1.00009 -0.06?5 0.00000 0.00000
Current data I
INST1R 0.00000 587. 525 1,00102 0.31641 1.00009 -0.06G67 0.00000 0.00000
START THE PLASMA NOW, P'LEASE. 19-Apr-90 07: 47: 14
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ICP Calibration April 19, 1990

Saivple ri-me SSTO
Pro qr amnic- S S T l9-Apr-9O O 0:L2:0C)

NAM~E MV INT W1

oL 2.02 0.96
8H0.38 1.41

AS 1.10 1.16
BA 4.06 1.1

TjF0.70 0.99
B13.93 1.41

D 4.65 18
C D 2 .38 1.48
CA 0.49 0.82-
CE 5.47 1.21
C R 1.49 3.91
CU)C 0.26 0.583
C u 3.01 1 .11
EU 4.24 1.30
F E 1.G7 1 .92
L A 0.3G 0. 4B
11 0.27 0.9 4
LI1 4.07 0.98
MGl 0.46 0.77
MN 0 .7B 0.84
HUl 4.63 0.23
M0 1.71 0.90
N D 5.87 0.99
H I 3.46 1.25
P 1 .2 2 .) 5 9

KI3.43 0 . 39
s M 5 .25 1 .2 0
S E 1.77 0.54
SI 3.37 1 .0 5
A Q 15.511 1 .25
NA ',. 63 1.34

s f3.77 1.02
S 0.75 1.80
TA 3.80 1.41
TL 4.43 1 .3:3
TI 1.10 1.05
SIN 1.25 3.0 5
TI1 3.63 1.19

w1.3B 1.82
U 5.31. 1.19
Vi1 4.42 1 . IU
z H 2.42 0.91
z R 4. 7& 1.07

Sa3mple namefl : SSTI

Programmlre :SST 19-Apr-90 08:16:04

NAME MV INT 1<90

LI 417.24 1.2.0
K 13.63 0.90
NA CI0.13 1.10

S3rpplt na~me SST2
Prorammen : 51 19-Apr-90 08:18:031
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NAME MV INT q!

B A 27S. 36 0. 26
Ic4183. 17 0.26

c: 321. .93 0 .52
C A 391 .86 0.23
c R 6 7 . 99'
C13 5.62 0.30
C U 9 4 .95 0.39
F F. 123.57 0.44
MG 4 Itl.2 0.28

MN, 26.0 0. t0
N 1 15 7. 96 0.48

613443.38 0.51
4R 491 .8J3 0. 29

Vi1G6.57 0.26
ZN 614.54 03

Samrple ,nme SST3
Programme SF 1) - Apr - 90 0q2 0:4 4

N A M E MV TNT Rr

AL 21 .20 0 .57f
B G66.56 0 .52
HG 769.40 0.79)
ho 294 .93 0.47

cP 1.1IC 1.41
5177.63 0 .49
540.45 0.07

TA 124.10 0.63
TI1 435 .43 0.G0
w 64 .4G 0.68B
ZR 152 .1G 0.5

Samiple name SST4
P'rog~rammie :SST 19-Apr-90 08:12:54

NAME MV TNT RSD

SBt 7.16 1.20
AS 12250 1.01

81102.90 1 .08
4.96 1.03

S E 51 .55 06
T L 43. 76 1.40
T H 13.78 1.01
S N 217.10 0.91
U 12.39 0.65

Samnple nr.ve : S ST
roq r a m me : SST 19 -A pr - ci008: 25:27

NAME MV TNT RSD

CE 15.66 0.48)
EU 442.41 0.60
LA 5.53 0.60
Nit 16.65 0.23
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1'roejrarme name : SST Chann~el name *.AL Polynomial type CC

Curve Min Int Max Int Curve Coefficie~nts
CO CI C2 C::.

CRVI) 1.9220 22.- 26 1 -0.527706E+01 O.2&I~0724E+01

Name Number mIt . Cone T r 1je C-ale Conse X Err or Curve
(X) (Y) (Y) Corie Error

;S TO0 0 2.0240 0.0000 0.0000 -0.000 -0.000 CRV1
SST3 0 21 -201 50.000 50.000 50.000 0.0000 0.0000 CRVl

Fru,3r-aoine name SST Charnel name SRl Polynomial type C(.:

Curve Min Int M,3: Iot Curve CoefficieriLs
CO Cl £2

1.YVl1 0.3572 7.5166 -0.554354E+01 0.14743SE+02

N a me HNum bePr Int. C one, T ruje C-ale Conrse Errol, Curve
(X) (Y) (Y) Cone Error

ISSTO0 0 0.3760 0.0000 0.0000 0.0000 0.0000 cRV1
SST4 0 7. 1587 100.00 100.00 100.00 0.0000 0.0000 CRV L

Programmre naume SST Charnel name :AS Polynomial type CC

Cu r ve Mir, It HMax lot Curve Coefficients
CO cl C2 C3

CRV1 1.0472 128.6G3 -0.900003E+00 O.B23710E+00

Name Number Int. Cone True C a 1. Cone X Error Curve
(Y) ) UY) Cone Error

SSTO 0 1.1023 0.0000 0.0000 -0.000 -0).000 CRV L:
SST4 0 122.50 100.00 100.00 100.00 0.0000 0.0000 -Rvl1

EPrc3r amnie name SST Charnel riaroe : PA Polynomia~l type CC

Cu.rve Min lot Max Int Curve Coefficients
CO cl C2 £3

CRVI 3.8602 292.27 -0.296277E+00 0.72914?E-01
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ICP Calibration April 19, 1990

N a me NumbIer I rt. C ore T r 1e Cale COO a % Error Curv,'
(X) (Y) (Y) Cone Error

SS10 0 4.0633 0.0000 0.0000 0.0000 0.0000 CRV .
!; 372 0 278.36 20.000 20.000 20.000 0.0000 0.0000 CRVl

Programme name SST Charnel name PI Polynomial type :CC

Cu.ir ve Miri It Max Int Curve Coeff icients
CO C 1 C 2 1

C RV 1 0 . GG97 507.33 -0.292248E-01 0.41453CE-O1

N amne Number Int. Corne True C a 1b Corne %Err or Curve
(X) (Y) (Y) Curie Error

SSTO 0 0.7050 0.0000 0.0000 0.0000 0-0000 CRYI
SST2 0 483.17 20.000 20.000 20.000 0.0000 0.0000 CRUI)

Programame rame S~fST Charnel name BI Polynomial type :CC

Curve Min lot Max Irit Curve Coeff icients
CO cl C2 C3

CR~l 3.7316 108.05 -0.396676E+01 0.101038E+01

Name Number Init. Curie True C-Ibe Cone X Error Curve
(X) (Y) (U) Curie Error

SSTO 0 3.91200 0.0000 0.0000 0.0000 0.0000 CRVl
SST4 0 102.9J0 100.00 100.00 100.00 0-0000 0.0000 CRIY1

Programme name SST Chanre. name B Polynomial type :CC

Curve Mir, lot Max lot Cujr v ( Co-ff ic ients
CO C1 C2 J

CR~VI 4.416G Ga.3 -0.3756566E+00 0.7GG975E-01

N amne Number Irit . Curie True C -a11 Carec X Error Curve
(X ) (Y) (Y) Core Error

!3ST0 0 4.6 4 90 0.0000 0.0000 0.0000 0.0000 C1RVI
SST3 0 656 .5G 50.000 50.000 50.000 -0.000 -0.000 CRVt

Programtme rname SST Channel name C 1 Polynomial type :C C.
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C ar ve Mira Int Max Int Curve Coe±fficie-ts
CO C1 C2 C3

CR01. 2 .258B 338.03 -0.148013E+00 0.6258788-01

Name Number Int . Carnc True Caic Conc % Error Curve
(X) (Y) (Y) Cone Error

3970O 0 2.3777 0.0000 0.0000 0.0000 0.0000 CR01
9972 0 321.93 20.000 20.000 20.000 0.0000 0.0000 CRV1

Pr-o3ramme name. SST Channel name CA Polynomial type :1C

Curve Mira Int Max Int Curve Coe fficients
CO Cl C2 C3f

cr101 0.4G45 411.45 -0.249891E-01 0.511025E-01

Name Nu1jm b er Int. Cornc T rue tal Ic Cure % Error Curve
(X) ( Y) ( Y) Cornc Error

9970 0 0.4890 0.0000 0.0000 0.0000 0.0000 CRIY]
S9ST2 0 39 1 .86 20.000 20.000 20.000 0.0000 0.0000 CR01

Prog)rammaae ni.ame SST Cha-ielI name CE Polynomial type :CC

Curve Min It Max Int Curve Coef f icixe-tsi
CO ri C2

CR01 5. 19 H1 16.440 -0.1074-12E+02 0 .196G36G12+t-Ol1

Name N umbt.e r EIt. Coner T r ue talcC Core X Error Curve
(X) (Y) ( Y) Core Error

9970 0 5.4717 0.0000 0 .0 0 00 0.0000 0.0000 CR01.
9915 0 15.65t7 20.000 20.000 20.000 --0.000 -0.000 CR01

Program~me na.-me SST Channel name CR Polynomia1 type :CC:

Curve Miri Int Max Ir-t Curve Coaefficients
CO GI C2 C:3

CR01 1.4123 71.394 -0.447064E+00 0.3007168+00

Name. Number Int. Canei True Celec Coaric- X Error Curve
(X) UY) (Y) Conc Error

6970 0 1.4867 0.0000 0.0000 0.0000 0.0000 CRY1
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Progrrmme rime GST Ch-irtme name :CO Polyrinmi3i type CC

Curve Mir Int Max Int Curve Coefficients
CO C1 C2 C3

CRI~V 0.2492 5.8973 -0.979091E+00 0.373520)E+01

Namre Number Int . Core True Calo Core X Error Curve'
X ) ( Y) ( Y) Coric Er ro r

SS10 0 0 .2623 0.0000 0.0000 0.0000 0.0000 CV
SS3T2 0 5.6167 20.000 2.0.000 20.000 -0.000 -0.000 CR'Vl

Pro3rarmme name ST Charnel namie :CUI Enlynondal type :CC

Curve Min let Mix Int Curve Coefficients
CO CI C2C'

CRV1 2 .8560 99.693 -0.G q77E+00 0.217!--34E+00

N ame Number Int. Cone Tr ur C-A 1 C C:ore 7 lrrcr Curve
(X) Y) (Y) Cone Error

SSrO 0 2.0063 0.0000 0.0000 r. 0000 0.0000 CRV
SST2 0 94.94G 20.000 10,000 20 .000 -0.000o -0.000 C1~v1

Pro~jramnie name SST Channel ragie EU Pol~ynomiail type ICC

Curve Min Int Max~ It Curve Coe±fficients
CO C1 C22 C32

CFRVl 4.0261 464.53 -0.193441E+00 0.45G443E-01

Name N u m t Lr Iet . Coec Tr ue C.1c Conc Z Error Cujrve
X ) ( Y) U ) Core Fr r r

SISL0 0 4.2.380 0.0000 0.0000 0-0000 0.0000 CR01
SST5 0 4 42. 41 20.000 20.000 2-0.000 0.0000 0.0000 CRV1

Proqrame name SST Channel name FE Polyn~omial type .1CC

Cur ve Min Int Max Int Curve Coefficients
CO Cl I£2(2

CRV1 1.5878 129.75 -0.274221E+00 0.164073E+00
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Namte N um ber Ent. Cone TIrue C --II Core X Error Curve
(X) (Y') (YI) Colic Error

SSTO 0 1.6713 0.0000 0.0000 -0.000 -0.000 C14v1
SST2 0 1 i3 .57 20.000 2-0.000 20.000 0.0000 0.0000 CRVI

Programme namp SST Chan-ne. name :LA Polynomial type :CC

Cm r Ye Min Ent Mi tn I ,t Cu r ve Coeff iciernts
CO C.I C 2 C3

CIR v1 0.3420 5.8083 -0.139220E+01 0.3B&72-3E+0l

Name NuLmb. e r Ent. Cone I rue Cale Cone %Error Curve
(Y) (Y) (Y) colic Error

SSTO 0 0 .3 60 0 0.0000 0.0000 0.0000 0.0000 CR01l
5'315 0 5.-j317 20.000 20.000 20.000 0.0000 0.0000 1, W).1

Frogranmm namp SST Chane. name PB Polyrinial1 type 1C

V.i r ve hiir Int Max< Ent Curve Coefficijent-:
CO ClC2 C:3

CRV1 0. 2530 5.2094 -0.567270E+01 0 .212,)')'C l-02

Name Number Int. Conc True Cale Con~e X Error Curve
(X) (Y) ( Y) Cu'-re Crr

SSTO 0 0. 2G63 0.0000O 0.0000 -0.000 -0.000 ERYL
ST4 0 4. 9613 100.00 100.00 100.00 0.0000 0.0000 CR01

Programime n-.im SST Channel namp. LI Polynorni-A1 type :CC

C,.urvYe Min Int M ax I rot Curvo C afu ff i ei ri -
CO0 C i C2 C3

C FV 1 :3 .B63 438.10 -0.492900E+00 0.12101.7E+00

Name Numtber Ent. Core True CI 1 Con a , Error Curve.
(X) (Y) (U) Cone Error

SSTO 0 4.0720 0.0000 0.0000 -0.000 -0.000 CRV1
941 IT1 0 417.24 50.000 j0 .0 00 50.000 0.0000 0.0000 CRVI

Programme name SST Channel n.-me :Mrs Polynomial type :CC
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Cu-r ve Mini tnt Kax Int Curve Coefficients
CO C]. C2 C 3

CJRV1 0.4326 439.14 -0.217983E-01 0.478733F--01

N am e Nu at er lot . Corc True C -jI Cone X Error (;urve-
(X) (Y) (Y) Conc Error

SSTO 0 0.4553 0.0000 0.0000 -0.000 -0.000 V
SS72 0 418.22 20.000 20.000 20.000 -0.000 -0.000 CRVI

Programme rsmme SST Chariiel r,.3me MN Polynomial type :CC

Curve Min Int Max Int Curve Coefficients
CO ClC C3

CflV1 0.7380 282.87 -0.579)004E--Ol 0.744540E-01.

N -me Number Itt Coric True C-DIC Coric X Error Curve
(X) UY) (Y) Care Error

i3STO 0 0.7777 0.0000 0.0000 0.0000 0.0000 C8I
SS12 0 269.40 20.000 20.000 20.000 0.0000 0.0000 C]RVI

Proqramme r7mv SS Charnel nasie :HU Polynr-omi-il type :CC

Curve Min Int Max Int Curve Coefficients
CD C1 C2 C3

CR91 4.3992 807.87 -0.302682E400 O.G337BBE-01

Name Number Int. Cone T r ue Cale Conre C Error Curve
(X) (Y) (Y) Core Error

SSTO 0 4.6297 0.0000O 0.0000 -0.000 -0.000 CRV1
SST3 0 7G9.40 '5 0. 000 50.000 50.000 0.0000 0.0000 CR91

Pro3ramwe name SST Charnel nate MO Polyrnomial type :C C

C1jr v e Min Int Max Int Curve Coefficients
CO C1 C2 '

CR91 1.6201 309.67 -0.2-'90791E+00 0.170S19E+00

Name Number Int. Core True Calec Core Error Curve
(X) (Y) UY) Cone: Error

SSlO 0 1.7053 0.0000 0.0000 -0.000 -.0.00(0 CWJ1
CC' 4,OA 0 T-1 tion -nl fAn a At l~
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Proqrr~nie rname SST Charname LIL: Nil Palyromial type : CC

Curve Min, Int Max Int Curve Coefficient-.
CO C1 C2 c 3

CRV1 5.5790 17.479 -0.101)022E+.02 0.185j644E+01

Name Number Irt . Cone True Calr Corc % Error Curve
(X) (Y) (Y) Cone: Error

SSTO 0 5.0727 0.0000 0.0000 0.0000 0.0000 CRV1
S'tT5 0 IG.646 20.000 20.000 20.000 0.0000 0.0000 CR0V1

Programme ramL- S9T Channl. rname :N I Polynomial type '.CC

Curve Min Int Ma;4 Int Curve COeff iciernt
CO C1 C 2 c 3

CRI~V 3 .3022 165.86 -0.450011E+00 0.129462E+00

N ame Number tnt . Conei Tr ue Czdv c Conr X. Error Curve
tX) (Y) (Y) Cone Error

SSTO 0 3.4760 0.0000 0.0000 0.0000 0.0000 CRVI
S STr2 0 157.96 20.000 20.000 20.000 -0.000 -0.000 C RV.

Programmne name SST Channel namte P Po lynomial type :CC

Cuirve Min tnt Ma-. tnt Cijrve Caef ic ient5
CO C 12 C:1

CRVI 1.2138 G4.234 -0.106655E+01 0.834761E+00

N ame Number Int . Cone True Calc Cone 7 Error Curve
(X) (Y) (Y) Corec Error

SSTO 0 1.2777 0.0000 0.0000 0.0000 0.0000 CRV I.
SST3 0 61.175 t50.000 50.000 50.000 -0.000 -0.000 CRVI

Pro,3rammv name :SST Chairnrel name Polyniomiii type :CC

Curve Min Int Max tnt Curve Coefficients
CO CI C2. C3

C RV 1 3.2G04 14 .309 -0.168t307E+02 0.490405E+01
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Namue Nusibe r Int. Conc True C-AlIe C:ore X Error Cu'rve
(X) (Y) (Y) Conc Error

SSTO 0 3.4320 0.0000 0.0000 0.0000 0.0000 CRVL.
SS*I1 0 13.G28 50.000 50.000 50.000 0.0000 0.0000 CF.V1

Programnic name SST Channel name: SM Polynomial type :CC

Curve Min hIt Max Int Cu rve Cocfic ient-i,
CO CI C.3

CRVI 4.99~04 14.337 -0.12E057E±02 0.238067E+01

N.ame Number Irit . Conc True ca 1c Cone c Error Curve
( X) ( Y ) () Cone Error

BST0 0 5.2530 0.0000 0.0000 -- 0.000 -0.000 CRVI
561T5 0 13.G54 20.000 20.000 20.000 0.0000 0.0000 CRVi

1ror.r anme name SST Channel riahiw SE P'olylowifl type :CC

Cujrve Miin Int Max Int Curve Coefficienjts
Co CI C2 C:4

CRVI 1.6925 54.131 -0.355749E+-Ol 0.200874E+.L

Name Number Int. Cone Tr ue Cale Cone X Error Curve
(X) (Y) (YI) Conek Error

5610 0 1.7710 0.000) 0.0000 -0 000 -0.000 C 1Y)
SS14 0 51 . 5 3 1,0 00 100.00 L 00. 00 0. (ooo, 0.0000 CF. V I

P~rogrammnne na~me SST Channel riame SI PD.Iyrior ial type :CC'

Ciirve M~iri Irt Max< tnt Cujrve Coofieiert-
CO 0.1 C2 C3

C1RV1 3.2028 81.',07 -0.22?014EI+01 0.C671331AV-00

Name Number Irt. Coric True Cale Conc % Error Curve
(X) (Y') (Y) Cone Error

SSTO 0 3.3713 0.0000 0.0000 0.0000 0.0000 CRI1
SST3 0 77 .625 50.000 50.000 50.000 0.0000 0.0000 CRV 1

Fr ore naime :SST Chzrirel rame : C Polynomial. type :CC
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ICP Calibration April 19, 1990

Curve Min tnt Max: Int Curve Coefficijents
c 0 C I C2 C A.

ClRVI 14.739 465.55 -0.72519J4E+00 0.467435E-01

Namie Nulm b er Int . Cone True Calec Cone X E~rror Curve
(X) (Y') ( m Cone Error

GSTO 0 15.514 0.0000 0.0000 -0.000 -0.000 CRV t
5512 0 443 .3B 20. 000 20.000 20.000 0.0000 0.0000 CRV1

Programme name SST Channel name NA pa1yfioni 31 type : C

Curve Mini tnt Miix Int Curve Coeff ic terit
CD C1 f2 C3

CYRVI 5.3441 638140 -ODjif,007E+01 0.917291E+00

Namie Number I nt . Core True C -. I Corne X Error Curve
(X) (I') (Y) Cone Error

SSTO 0 5i.6253 0.0000 C(.0000 0.0000O 0.0000 CRVI
S ST 1 0 60.134 S0.000 tO. 000 50O.000 0.0000 0.0000 C.RV1

Progra~mme rname SST Chir-ne) nime :SR PolJynomial type :ClC

Clurve Mir, Int tiax lont C urY e Coeff irierts
r 0 C I C2 C3

CI :3. 5802 FS36 .42 - 0. 1 '-4 4:1 F +0 0 0. 4vv7MI2C-0 L

Name Number mIt . Core T r ue C -I r cone X Error Curve~
MX (Y) (Y) Cone frror

SST0 0 2.7(G87 0.0000 0.0000 0.0000 0.0000 CRVI
5~A 0 -P1. 1 ' 1) . 0 )0 1!0 . 00 -0.000 -o.000 I, RV 1.

P . iam i 1p S Chai-ne) name S Polyrnomial type :cc'

Urve Min Int Maix lot Cur ve Coe ff i c Ien t:;
CO U I C2 C3

CR0]. 0.7166 42.473 -0.950130E*00 0.1259SGE+01

Namp M' ,i hen r nt . Core True Calc C:orn X Error Curve
(X) (Y) (Y) Cone Error

13910 0 0.7543 0.0000 0.0000 0.0000 0.000o0RV
CI) A

134



ICP Calibration April 19, 1990
--- -- - -. - -.~ V JV VI. *SVV ~~V

Program mnicrme : ST Chanmnel niame TA Polynmomial type, CC

Citrvn Miin hIt Max Int Curve Coefficiuiit ,
CO C I ~ Cc,

CRVl 3.6113 130.30 -0179E0 O.415634EtO0

N ame N umbe r I rt. Conc Trule C. 7i].e Cocne c Errur 'jU]'vO
(X) (Y) (Y) Core Frror

SST0 0 3.0013 0.0000 0.0000 0.0000 0.0000CRV
sS3 73 0 124.10 50.000 50 .000 50.000 -0.000 -0.000 CRVl

Froqraninie name SST Charnnl rn-the T L:. Plli-mi al type :CC

Culir ve Min It Max Int Curve Coefficientt
CID C1 C2 C

ckYl 4.2129 45.944 -0.112779E.+02 0.254313F+01

Name Number Int. Conc T ruei Calc Coar % Error Curve
(X) (Y) U ) Corie Er r ur

SSTO 0 4.4347 0.0000 0.0000 -0. 000 -0.000 CRVI.
SST4 0 43.75G 100.00 100.00 100.00 0.0000 0.0000 CRVI

Programme name GST Chanrel name :TH4 Polynowial type :CC

Ckarve Min Irnt Max Irt Cur ve Coeffxcients
COCI C2 C3

CRV1 1 .0418 14.465 -0.96487L)E*01 0.703644E+0J.

Name Number Int. Corc True Calc Corc % Error Curve
(X) (Y1) (Y) Conic Error

6510 0 1.09G7 0.0000 0.0000 0.0000 0.0000 CF<V
S'314 0 13.777 100.00 100.00 100.00 0.0000 0.0000 CRVI

Programme name :SST Channel n~ame :SN I'olyromial type :CC

Cuirve Min Int Max Irt Curvea Coeff ic ierA5
CO CI C2 C3

CRVI 1.1919 1~4B.95 -0.5'31989)E+00 0.4240o8E+00
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ICP Calibration April 19, 1990

14amni Nu fb or Iit. Cor'c Trime Calc Cone X Er-ror Curvc'
(X) (Y) (Y) Colic Error

bST0 0 1.2547 0.0000 0.0000 -. 0 000C~

S 1-,T4 0 237.10 100.00 100.00 100.00 0.0000 0.0000 CR~l

ProV'anime rene SST Channrel name TI Polynomial1 type: CC

Cu rve Mir, lcd. Max Irt Curve Copffie ipcts
CO C 1 C2 C '

CRVl 3.4453 457 .20 -- 0 .4 19949F+010 0. 115795E+00

Name Number Int. Conic True Ca Ic. Core c X rror Curve
(X) UY) (Y) Core Error

SSTO 0 3.1,267 0.0000 0.0000 0.0000 0.0000CR :
SS T 3 0 435 .43 50.000 50.000 50-000 -0.000 -0.000 1,RVI

Progjramme name SST Channel nime 14 Polynomiali type :CC

Curve Min Int Max Tnt Cu rv P Coefficient-,
COCI ('2 C3)

CRVI 1 .3075 67.G78 -0.109096E+01 0.?926572+00

Hanle Nurmtbr Iit . Cone True Cale Conte I Error Curve
X ) ( Y) ( U) cone E rrolr

SSTO0 0 1.3763 0.0000 0.0000 0.0000O 0.0000 CRYSI
SST3 0 64.455 n0.000 50.000 50.000 -0.000 -0.000 CR01

Programmne name :SST Channel inlie U Polynomial type :C(.:

Curve Mini Trnt Max Int Cur ve Coefficenits
CO C I C2 C3

CRVl 5.0432 13.014 -0 .7 4924"E i02- 0.141137E+02

Name Number loit. Conec True Cale Conjr X Err or Curve
(X) 0) (Y) Cone Error

SSTO 0 5.3087 0.0000 0.0000 0.0000 0.0000 CRY).
SST4 0 12.394 100.00 100.00 100.00 0.0000 0.0000 CRY1

Programmae namne :SST Channel namne :Vl Polyncmial type :CC
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ICP Calibration April 19, 1990

C ur Ye Min It Max Irit Curve Coefficijents
C0 C. C2 £3

CRv1 4.19~49) 174.90 -0.t544G10E+00 0.123336E+00

N 3me Nuwm ber Int . Colic True Cale Caone X Evrror Curvc'
IX) (Y) (Y) Cone Error

SSTO 0 4.4157 0.0000 0.0000 -0-000 -0.000 CRVI
S1372 0 16,6.57 20.000 20O. 000 20.000 -0.000 -0.000 CRYL

Pro3rarome ro-ime SET Channel rlamie 7N Ploynomnial type :CC:

Cuirve Min Int Max Irnt Curve Coeff icients
CO CI 1:2 CCC

C1RVI 2.2965 645.27 -0.7898i14E-01 0.32G?219E-01

Name Number Int. Conec Zrue( C;;Ih Core 7 Error Curve
(X) (Y) (Y) Core Error

SST0 0 2.41.73 0.0000 0.0000 0.0000 ().0000 cr~vl
SST2 0 6j14.54 20.000 20.000 2-0.000 -0.000 -0.000 C]RY1

Programme ri-me SST Charnel name :ZR Poclynomi al type CC

Curve Min Int Max Irit Curve Coeffic ien~ts
CO C1 C.? C3

CRVI 4.5261 159.77 -0.l6161cJE+01 0. 33922 6C1-0 0

Na 11e N u at.e r Iit . Cone True C alC Cone X Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 4.?643 0.0000 0.0000 0.0000 0.0000 CRVl
SST3 0 152.16 50.000 50.000 50.000 -0.000 -0.000 CRV1
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ICP Data Report -Acid Blank - (File 1)

Samuple naime HN03
Programm~re SST 19)-Apr-90 0 04 4:13

NAE mv INI CONCFN R511

Al 1.95 -0. 199 1 . 02
s b 0.37 -0. 039 -57.28
A' 1,I. 07 -- 0.031 -3b .43

ba3.85 (-0.015 -13.4b
Be0.69 -0.001 -22. 94
Yi3.76 -0.16G7 -9 .2 G

B 4.49 -0.013 -1-4. 19
Cd 2 .28 -0.006 -0.94

C 0.48 -0.000 - 37?. 80(
Ce 5.20 -0.534 -14.2-7
C r 1.29 (-0.058 -5.90
C G 0.2G 0.00 kA**A
Cu 2.B8 -0.028 -14.78
E 1. 4.02 (-0.010 -11.14

1e .60 -0.012 -22.18
La0.35 -0.032 -18.33

P b 0 .6 -0.043 -144.34
Li 4.01 -0.007 -G8 .58

Mg0.44 -0.001 -89
hM1n 0.75 -0.002 - 13 .U
H ,. 3.8B9 (-0.049 -7. 27
ML 1.G4 -0.012 -21.!j6
Nd 5.38 (-0.906 -8.91)
Ni 3. 33 -0.020 -11. 69
p 1.27 -0.004 -531 .46
K 3.27 -0.725 -14.72
1;nm 4.99 -- 0 .62'1 -14.98

So1.70 -0.139 -26.84
SI 3.2.3 -0.092 -17.41,

Ag14.76 -0.035 -1b.27
N-15.35 -0.253 -- 15.2:3

S r 3 .6G2 -0.006 -14 .57
S 0.721 -0.044 -1.67
tru 3.63 -0 .07:1 -1.4.82
T 1 4.16 (--0.701 -13 i. 214
Th 1 .05 -0. 37G -21 .29
Sri 1.21 -0.018 -20 .97
T A 3.46 -0.020 - 13. 00
w 1.30 (-0.059 -20.2q
U 5. 04 -3.735 -13.04
V 4.16 (-0.031 -11.46
Z ri 2.34 -0.003 -39.44
Z r 4. 59 -0.058 - 14. 15
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ICP Data Report -LMCS Check Standard 78C11J -(File 2)

S -amp I c C)d L 1 TI
.)-Iliio 3.e C Ld e 2 f, I kECT
Frcqrd "nilic ie I f-A p r- 9)0 00: 40:3'4

N 1) E M V INT 1'ONEN 1q3 ) i1)

Al1 2.02 -0.013 -393.95
SI:b 1 .08 10 . 3 06 1.08
As 1 .17 0. 057 24.65

B143.20 10 .149F 0.69
0.22 0.001 30.20
3 . 92 -0 .009 -390 .6 4

B134 . 99 9 .96 G 0. 37
C r 1G0.15 9 .875 0.17
Ca 204.52 10.427 07

C 310.07 9.035 0.59
C r 32.84 1). 427 0.43
C ( 2 .8a9 1.818 0. ti'
Cu S 0 .I1 10.2-60 .bt
Eu 4.60 0.016 11.83
Fe G3.21 10.098 0.40

L30.32 0.048 20.40
P b 0.27 0.028 43A. 30
Li 8 9.66 10 . 57 0.50

M9214.50 10.251 0.47
M r, 136(a. 1 10 .079 0.34

H,33 .95 (-0.044 -7i. 94
K (: 1.75 0.008 48. 40
Nd 10.71 a8.972 2 .24A

8 0 .53 9. 975 0). 19
P 1.3", 0.061 3 6.20
K 8.43 24.525 0.30
SM 5.01 -0.575 -2 2.7 0
Se 3.40 3.272 0_403
Si 'I.3j1 -0.040 -4).96

Ag14.91 -0.02.8 -26.79
N ,. 32 .29 24.917 0.33
Sr 254.70 10.2B3 0.68

i0 .91 0.200 (. 1)
Tai 3.70 -0.043 -44.43
11 4 .39 -0. 106 -120.911
Th 1.0 9 -0.053 .-167.03
Sr, Ili7 . 49.380O 0.2

T 1 3 .49 -0.016 -24.97
W 1.60 0.175 7. 3F
u 5.39) 1.077 66.40
V .4.28 -0.017 -33.23
Z r, 305.53 9.904 0.19
Zr 4.65 -0.0318 -36.27
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ICP Data Report -LMCS Check Standard 82B38F -(File 3)

samiple i nme 8
S.ample cQodu 1 SST2
Sample co-de 2 DIRECT
F r (j3 ra m ne SST 19 -A pr - 90 08:52:57

HA~ME MV INT CONCEN PSD

Al 3. 67 4. 203 1.52
S1. 0.42 0.659 5.63
A s 2.98 1.548 .2.05

I.i4.30 0.017 14.281
Be, 0.74 0.001 2 7 .72.

Bi57.46 54.091 0.41)
Is 5.40 0.058 3.3 19
C -1- 2.4 8 0.007 10 .9 5

-30.73 0.012 1.2b
C e 'a.75 0.550 14.416
Cr 1.68 0.0518 n . j2
C43 0.28 0.062 6.00
cui 4.10 0.238 1.78
E u 217.80 9.748 0.28

..08B 0.067 27.96
L -112.43 )46.675 0.17

Pb 2.77 53.32G 0.33
L i 4.43 0.044 19.70
M'3 0.59 0.006 0.74
Mrs 0 . '1 0.010 2.54

H -34 .t6 -0.00i -52 .9 1
M o 1.83 0.022 7.87
Nd 6.12 0.465 22.9 4

i 3.69" 0 .027 19.197
1 .65 0.3D8 7. 52
3.40 -0. 1G7 -32.75

Sm 9.47 10.049 0.03
Se 1.-93 0.319 5.03
Si 4.21 0.5G3 3.60

Aq244 .24 10.691 0.28
N a5.66 0.036 89. 17

Sr 3 .95 0.008 12.55
S 0.87 0.140 1I.2

Ti4.22 0.173 9.35
T 1 G.75 5.H81 1.93
7 h 7.80 52.8613 0.36
5 r 1.44 0.080 3.41
Ti 4.14 0.059 6.67
w 1.42 0.038 72 .86
U 9.18 54 . t9 G I 11
v 6.31 0.233 1.69

7o2 .69 0.009 1).21
Zr 5.15 0.132 7.013
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ICP Data Report - LMCS Check Standard 77C111 (File 4)

Sapenrae :77CII I
Sample Code I1. SSTJ
Samplle code 2 : DIRECT
Proorarnrne : SS 19-Apr-90 09:02:22

NAME MV INT CONCEN R61'

Al 21.57 50. 973 0.24

Su 0.46 1.263 5.26

As 71.94 581.350 0.32
ba4.29) 0.017 10.32

ge 244.20 10.097 16
Bi4.89) 0.971 1.41

R 5.42 0.059 5.14
Cd 2.61 0.015 11.90
Ca 0.75 0.013 0.67

C"5.51 0.073 85.92
Cr 1 .50 0.005 5.47

Co 0 .219 0.115 6.52

Cu 3).27 0.050 6.13
Eli 4.27 0.002 7 4.28B
Fe 1.95 0.046 3.70

La0.37 0 .027 24.74
P b 0.28 0.31J0 8 .3 '
L i 4.13 0.007 40. 10

M, 0.52 0.003 16
Mr, 1.04 0.019 1 .02

H'3 399 .37 25 .80b (0. 'a
M o 293.51 49.758 0.43
N d 5.79 -0. 1511 -100.2.4
NI 7.41 0.510 0.95

P 66.26 )54.245 1.07

K 3.40 -0.132 -80.12

SM 5.31 0.147 53.52
Se 20.39 53. 466 0.71

S1 72.02 46.228 0.06
A,322.20 0.316 0.94
Na1.78 0.146 19.94

Sr 3.07 0.004 21.45

S 42.73 )52.076 0.02
T,122.84 411.478 0.72

Ti 25.50 3. 560 0.57

Th1.22 0.983 4.04

Sri 1.71 0.193 0.7?6

Ti 447.29 '51.373 0.16

w 20.21 21.266 0 .47
u G.19 12.420 1.28

v 66.99 10.1e4 2.07

Zn 3.5G 0.037 2.26

Zr 154.39 50.756 0.11
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ICP Data Report -Acid Digested Standard 81CllA -(File 5)

anipj i :F103
amp e Cole I

Samip Ie code 2 : 111 REC I
SarmPle code 3 :DIGEST
P r ojr irnre : SS 19-Apr-90 09:07: 31

NAMIE MV INT CONCEN RS611

A 1 2.11 0 .228 3 1. 49
St. 0.37 -0.049 -100.83

A1.44 0.275 9. tit
B4 3.83 (-0.017 -20.65
b e 0.70 -0.000 -141. 5 2

14.03 10.212 0. 64
Ii127.77 9 .443 0.82

C d 151.70 9.346 1 .27
C-a 201.23 10 .258 0.57
Ce 5.08 (-0.772 -15.01
Cr 1 .39 C-0.030 - 21.. 1',
Co 0 .2 6 -0.012 -51.96
Cu 483.!76 9.909 0.71
Eku 3.88 (-0.016 -17.94
re 1.8J4 0.028 22.66
La 2 .71 9.105 0.51
Pb 0.73 9 .904 1 .43
L i 3.82 (-0.031 -2 2.41

mg204.24 9.756 0.53

M ,0.81) 0.008 16.27
H3 J .96 (-0.043 -19. 37

ma 56.56 9.354 0.88
Nd '1.41 (-0.CG4 -24.79
N i 3.28 ( -0. 025 -31.55
p 12.46 9.337 3.79
K 5.12 8. 2G5 0.63
Sin 4.80 (-1.0721 -13. 13
S ( 1.70 -0.151 -5j. 17
Si 14 .154 7.518 (.GO

Ag174.24 7.419 0 .59)
Na 1!;.94 '9. 466 0.7 L
Sr 247.86 10.002 0.60

0.93 0.222 59
la 3.50 (-0.126 -22.37
TI 4.00 (-1 .116 -14.9 1

Th1.02 (-0.573 -16.68
Sri 1.47 0.092 9.79
Ti 4.84 0.140 3.27
U 1.52 0.110 21.00
U 4.90 (-5.$329 -16.47
V 4.04 (-0.046 -11.84
Z n 287.21 9.305 0.41
Z r 4.46 (-0.105 -1,4 .92
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ICP Data Report - Reagent Blank - (File 6)

Samnpl1o r, ame F1084
samp IP od e I FREAGEN
S a np]. code 2 DiIRE CT
S.-inp Ie codie 3 000013
P'r ograiie SST 19-Apr-90 09: 12 :'1

NA~ME MV INT CONCEN RED

Al 2.05 0.068 S9.00
Sb 0 .3 8 -0.005 -916G.6:1

As1.08 -0.022 -50.2 4
-a3.96 -0.008 -35 .3 7
L,0.71 0.000 20 .3 9

D~i 3.92 -0.006 -797.45
B 5.00 0.033 2.92
Cd 2.3B 0.000 G6376(3.32

Ca2.16 0.085 0.70
C v,5.32 - 0.306 -35.6G6

Cr 1.39 (-0.029 -1-221,
co 0 .27 0.022 34.69)
Cu 2.95 -0.011 -3"/. 31
Eli 4.09 -0.007 - 27. 5 L
SP 1.a7 0.032 14.236

L 0.35 -0.022 - 5 0.9 4
Pb 0.27 0.014 150o.01
Li 3.99 -0.010 - 47. (2

Mj0.78 0.01b 7.20
M i 0.92 0.011 4.16

1Ag3.83 (-0.053 -9.081
Mu 1.69 -0.003 -74.48
Nd 5.-53 (-0.640 -21.06
N i 3. 42 -0.008 -60 .2 0
P 1.41 0. 114 12 .7?0
K 3.32 -0.5218 -24.44
Sol 5.10 -0.354 -- 30.58G
Se 1.74 -0.064 -2(,.70
S1 4.31 0.631 1G.43

A,315.13 -0.018 -20. 50
Na5.69 0.051) 76.20

S r 3.70 -0.003 -40.42
S 0.78 0. 034 6.50
T. 3.72 -0 .031- -47 06O
T 1 4 .30 -0.331 -21 . a,
lTh 1.07 -0. 17G -43.9S
Sri 1.29 0.016 107.80
T i 4.74 0.129 206

U 5.14 -2.399 --' .80
V 4 .29 -0.016 1 219
Zr, 9 .483 0.231 1.22
Zr 4.-66 -0.032 -34 1 V
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ICP Data Report - Sample F1085 - (File 7)

Sample name : F108
Samiple Code I1 SAMPLE
Sample Code 2 100-10
Sa~mple code 3 :000013
Prcir-ime :SST 1T)-Apr-90 0 9:17 :05

NAME MV INT CONCEN ri ILCaF RSD

Al1 4.10 5. 418 547.20/ 0.81
SI:- 0.39 0.172 17.373 26G. 19
A s 1.12 0.018 1 .858 2 2 .9

B.a4.18 0.009 0.869 19.07
Be0.74 0.001 0.134 . 6.2'5

B i 5.40 1.487 150 .1n/ 0 .66
B 4.98 0 .025 2.561 3. 2 1
C d 2.39 0.001 0.072 49 .13
C a 1 .52 0.053 5 .32 1- 1 .2i21

Co 5.59 0.232 23.469 27.20
Cr 1.*70 0.064 G 259/ 15. 1

CQ0.27 0. 045 4.527 19.24
C u 3.00 0.017 1 .?(6 12.32
E,. 4.31 0.003 0 .024 42.0
F e 9.83 1.338 13 5.131li 0.138
L a ().3 )7 0.02.4 2 .47 4 18.23
P'L 0.2-0 0.234 23 .66i 21.0 .'9-)
Li 4.15 0.009) 0.949 3$4 ./7

Mg0.88 0.021 2.0711/ 14.02
M 1-k 8.02 0.540 54.494/ 1.44

H94.11 (-0.034 (-3.45G - 7.4 5
M C 1.76 0.009 0 .07U 11.15
Nd 5.72 -- 0. 2 92 -29.50 -43 . g11
Ni 3.64 0.021 2 .105 1).99)
p 2.14 0.719 ')2.6210, 2 .26
K 3.47 0. 18G 18 .822 42.10

S)5 .3 l5 0.236 '-,1. 80 4 30.12
S o 1.83 0.123 12.444 2 .49
Si 4.10 0.494 49.8511' 6.26
A g 15.84 0.015 1 .525 30.69
N a 13.44 7.173 724.43,/ 0. 4'
S r 5.07 0.053 ; .3761 I) .'8
S 0.83 0.100 10.050 22. '1.

Ta3.86 0.025 2 . ,6 1 b) 9 I
T 1 4.57 0.337 113.990 23.79

7111.12 0.200 20.1791 21.9-8
Sri 1..30 0.021 2 .141 1 ,.5(
T i 3.70 0.008 0 .850 2" ' '39
u 1 .42 0.035 3.49G 22011
U 5.45 1.924 194.34 20.50
V 4.55 0.016 1.657 20.9-0
Zn 7.71 0.173 17 .4G-,1 0.60
Zr 4.86 0.032 3.278 26.67

Dlilution factior : 101.000
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ICP Data Report - Sample Fl085 - (File 8)

-anpl I o ria ni
S.-nmp Ie code I SAMP'LE
Sample codL 2 500-1.0
S.Jnlp1e c. o 3 000013
P r q r arn m e S ST 19-ApIr -90 09: 21:4 6

NAME h V INT CONCEN 0 IL CO R R

A 1 11.60 24.956 524.07 0. 56
Sb 0.30) 0.260 'a.4701- 1 C. 34

As1.15 0.039 0. 81.3 39 .06)(
-a4.37 0.022 0.467-/ 12.31
e..74 0.001 0.0 3 1,/ 4.8:!.
Bi10.44 G.584 13B.27 0 67

B 51.01 0.02? 0.5741/ 6.
cd 2.42 0,003 0.0601, 20.70

Ca4.15 0.187 3.925 0.36
C e 5-57 0.193 4.055,/ 58.0?
Cr 2.94 0.438 9.193 1.38

Co 0 .263 0.059 1.229/ 1R.30
Cuj 3.16 0.033 0 .70 0 d/ 13. 37
F 1 4.30 0.003 0 .05rj8 65.98

17e40.70 6.404 134.48 0.2'J
La0.3'? 0.040 0 8 391/ 24:35T

0.20 0 .511 10.7351 C, 2
Li 4.12 0.006 0.124 6Q .90

S]1.E33 0.066 1.386 0.29
MI135 .10 2.555 53 . t6 0.20
Hq4.10 (-0.029 (-0 GO01 -9. 82

ho I1.00 0.016 0:3 35/ 13.318
N.J 5. 69 -0 .342 -7.186' - 44 . f1
N i 3.97 0.065 1.3561/ 11 .6

114.85 2.984 62.G70 2.21.
x 3 .45 0.092 1 .922/ 144.38
sm 5. 32 0.163 3.4161/ '7 .57

se1.02 0.308 G6. A60/ 13.53
si S. [It 1.533 32.198 3 .75

A15.85 0.016 0.331,/ 51.32
N- 42.10 q2.545 704.44 0.20
S r 9.71 0.243 5 .110 0.21
s 1.07 0.402 0 -4'3 0/ 1.10

T i3.88 0.035 0.730,/ 17.69
TI 4.50 0.371 7 797,/ 35.95
Th 1.12 0.163 3.423 66 .05~
sn 1.33 0.031 0.644,/ 24.].0

113.74 0.013 0.264,/ 30.133
W 1.45 0.057 1 .193-q/ G. OH
U 5.59) 3.938 R2.6921 18.67
V 4.54 0.015 0. 325 / 42.C05
21) 5.64 0.105 2.214 0.59
Zr 4.94 0.6 1.27U./ 17.58

Dilutiorf fa~ctor : 21.0000
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ICP Data Report - Spike of Sample F1085 - (File 11)

Sa~mple code 1 SP IKE
sanp le code 2. 100-10
S ~ap I e Codie 3 :000013
Pr ucr amrne :S ST l9-Apr-'J 0 9 33 5 8

NAME Mv TNT CONL'EN 0i ILCOR RSD

Al 3 .95 5.021 to07.09) 0.42
Sb 0.39 0.133 13.402 20.40

Ai1.10 --0.006 - 0 .582 -151.41
B. 5 .133 0.107 10.B31 1.87

e0.71 0.000 0.020 152.03
1i 5.50 1.592 160.79 3.06

B 6.47 0.140 14 .091) 0.83J
C-1 3.80 0.089 8.997 1.16

Ca4.44 0 .202 20 .39 ' 1. 38E

Cot.32 -0.297 -30.01 -40.41
Cr 2.49 0.302 30.o44 0.76
Co 0.28 0.082 H.300 9.46
C u 3.43 0.092 9.264 5. DO
Eiu 4.12 -0.006 -0.56G -43.79
Fe 14.85 2.162 218.3t 1.12

La0.38 0.071 7.161 15. 7!
P h 0.2.7 0.170 17.210 14.43
1.i 4.83 0 .092 ) 9.244 4.74

86IC.51 4.120 416.09 1 .1(0
Mri 8.34 0.5&3 5 G.8 83 1.21

Hq4.26 (--0.024 (-2.461 -112.116
ho 2.22 0.08(3 0.933 1 .90
N d t,. t2 (-0.661 (-66.75 1.2 2
Ni 4 . 23 0.09D 9.907 b .5!f8
P 2.66 1.156 116.71 3.69
K 3.36 -- 0.3? -34.01 -45.88
5 m 5.10 -0.3&1 -.36.47 -40.03
S e 1.81 0.071 7.169 63.81
s i 3.99 0.418 42. 109 4. 24

A j16G.5 5 0.048 4 .889 84.71
Na14.66 B.304 838.67 0.63

sxr 7.2G 0.143 14.464 0.43
81.29 0.673 G7.976 0 .29

3 .78 -0.007 -0.700 -233.49
Ti 4.36 -0.18? -19.49 -62.27
ih 1.0? -0.189) -19.12 .- 43.37
Sri 1. 58 0 .139 14.047 4 .7T5

Ti4.43 0.093 9.345 3. 03
W 1.35 -0.020 -2.055 -73.65
U 5.19 -1.741 -175.8 -5 1 .50
V 4.34 -0.009 -0.926 -39.04
Zn 10.14 0.252 25.479 0.53
Zr 4.02 0.018 1.027 70.96

Dilution factor 101.000

Sample roame :Fl1087
saimple code 1 :SPIKE
Sa3mple code 2 :500-10
saminple code :3 :00 001:1
Pro3rzirime : ST 19)-Apr-90 09:38:1o

NAME MV INT CONCEN DILCOR RS11

A! 10.68 22.1,71 473.99~c 0.53
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ICP Data Report - Spike of F1085 - (File 12)

Samsple name :F1087
S a mkple c ode 1 SP IKE
S ampl1e code 2 :500-10
SiampIQ code 3 :000013

Pro3r amwie :SST 29-Apr-90 09:38: 10

NAME MV INT CONCEN D ILCOR RS1D

A I 10.68 22.571 473.99 0.53
St. 0.42 (). (S78 14.242 4.35
As 1.16 0.049 1 .021 14.61

9-110.96 0.!503 1.0 .565 0 .24
ke0.74 0.001 0 .028 8.84

12 .24 8.390 176 .36 0.47
811.02 0.488 10. 2,,4 1.00

C d 10.01 0).477 10.026 0.88E
C a 14.39 0.710 14 .914 0.51
C e 5.51 0.073 1.540 73 .L9
Cr 4.55 0 .922 19.370 0.031
C o 0.39 0.468 9.831 j. 31
Cu. 5.38 0.515 10 .824 0. 21
E u 4.28 0.002 0.040 4 5j.91)4
F e 63.36 10. 122 212.56 0.37
La 0.48 0. 4 G9 9 .8!4 1.26
?b 0.31 0. 994 20. F73 0.00
L i a.26 0.5 07 10 .C,5 2 0).1I(
Hg 3B6.20 1.807 '37 .c50 0.1
h 3 27. t0 2.740 57 .543 0.62
Hq 4 .44 -0.013 -0 .265 -7. (5!
ho 4 .46 0.470 ). 87 1 1.1 'J
N d 5 .88 0.022 0.46U 646.39
HN1 7.65 0.541 11.258 0.70
p 8.02 5 .630 -112B.22 1 .18
K 3.52 0.448 9.406 8.78
SM 5. 27 0.0219 0 .6 .7 172. 07
Se 1 .99 0.446 9.365 1 .19
Si 5.19 1.219 25. (04 0.66G
A93 21.33 0.272 5.700 1G.77
Na 48.[30 39.416 827.74 0.16
Sr 21.16 0.713 14.969) 0.35
S 1.23 0.604 12.688 1 .7U
T a 4.21 0.168 3.529) 0.14
TI 4.57 0. 348 7 .299 14.95
Ih 1.11 0.105 2.208 41.76
S r 2.49 0 .522 10.9G7 0.69)
T i 7.70 0.471 9.897 0.22
w ~ 1.44 0.048 0.999 11.10
u 5.51 2.903 (60 .957 11.26

v4.54 0.015 0.319 23.24
Zn 22.10 0.643 13. 503 0.69
Zr 5.60 0.204 5.970 1.20

Diluition factor : 21.0000)
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ICP Data Report - Acid Digested Standard 82C11A (File 13)

S.3rple name FIOUEI
Simnple corle 1 DIGEST

Smpecode 2- LIIRC.CT

S.zmple code 3 000013
Prorarn& SSf I19-Apr-90 09:43:0B

NAME MV INT CONCEN RSD

Al 5 .0 0 10.063 1 .4
St. 0 .39 0.24G 18.33

A%1 .42 0.262 2.83
ba130.62 9.228 1.74
be0.79) 0.004 4 .42

Bi 4.21 0.260 13.02
u 1).31 0.050 11 .73
Cd 2.52 0.009 21.14
Ca 5.75 0.269 1.09)

Ce9 .9 8.866 0.56
C1. 2 9.91)3 a8. 555 1.081
CO 2 .56 0.600 3.63
Cu 3.t0 0.0119 2). 28
E u 4.70 0.02L 4.16
Fe 59.21 9.441 1.52,

L0.38 0.063 9.76
fb0.28 0.'141 118.04

Li 8 1 .2,1j ( 9.339 2.39)
Mg 2.33 0.090 1.03
M 1* 125.29) 9.270 1.65
H'3 4.47 -0.010 -47. U0
M (, 1.09 0.031 8. 31
Nd 10.04 7.736 4.51

N175 .0, 9.2638 1.53
P1.49 0.376 Fs.13

K 3.3B -0.2C33 -50. 60
SmA 5.22 -0.067 -135.805
So 3 .23 2.921 2.60
5 1 4.33 0.645 4.64
A'j 16.78 0.059 8.32
Na 6.25 0.577 9. 74
sr -3.96 0.008 11.46
s 0.9J2 0.207 6.34

Ta21.42 7.325 0.93
T1 4.59 0.304 38.16
Th 1.14 0.352 21.51
Gn 23.132 9.354 1 .21
T i (33.30 9.226 1.68
w 2 .31 0.739 3.69
U 5.66 5.010 11 .19
V 4 .42 0.000
Z 1- 4.55 0.070 2.50
Z r 3 2.26 9.328 1.63
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ICP Data Report - Acid Blank - (File 14)

Sample name : HN03
Poram, :SST 19-Apr-90 09:48:24

NAME MV INT CONCEN R1

Al1.9G -0.169 -16.21.
S b 0.37 -0.044 -06.67

As1.07 -0.029 -17.39
Da 3.863 -0.015 -9.37

PP0.69 -0-000 -43.59

11 4.67 0.001 332.54
Cid 2 . 2 -0.007 -9.03

C !a0.47 -0.001 - 13. 58
Ct (, 5.23 -0.4G7 -12.83
Cr 1.29 (-0.060 -7.45
Co 0.26 -0.020 -56.25
Cu 2.88 -0.027 -- 9.05
E u 4.04 -0.001) -10.82

Fe1.61 -0.010 -3.63
La0.35 -0.030 -28

F b 0). 27 0.071 4 5.8a3
Li 4. 08 0.001 51ol.09

H'I0.45 -0.000 - 29.0(4,
M -10.75 -0.002- -- 35.38

H - 4.19 (-0.029 -- 10. "'4
ho 1. 63 -0.012 -5.72
N d 5.42 (-0.847 -9.40
Ni 3.33 -0.019 -24.70
P' 1.29 0.012 168a.99
K 3. 29 -0.GI96 -1).8F6
S M t,.02 -0.5416 -.12-.2 1
S o 1.71 -0.12-9 -19.31
Si 3.26 -0.078 -8.60

A.)14.89 -0.029) -14.9 5
Na 5.38 -0.227 -1I2I.6 G
S r 3.64 -0.005 -12.9B

S 0.72 -0.038 -13.19
Ia 3 .62 -0.074 -10.21
TI 4.19 (-0.628 -- 10. 05
Th 1.05j -0.334 -16.76
Sri 1.21 -0.021 -39.90
13. :3. 47 -0.018 -12.54

w1.31 -0.051 -12.8B
U 5.07 -3.387 -10.46
V 4.21 -0.025 -0.4B
Zri 2.33 -0.003 -6.18
Zr 4.(31 -0.053 -9.39
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ICP Data Report - LMCS Check Standard 78C11J -(File 15)

Sample n~anme 78C1 13
S.-impi e codo 1 SST I
Simple -rode 2 1: I ECT
?rogr.imrme :5S T 19-A pr -10 09: 52: 37

NAME MV INT CONCEN RL

Al 2.00 -0.068 -15.38
S b 1.09 10.591 1.18

1 .1 ( 0.044 19 . '2
14G.91 10.41G 0.94

Be 0.71 0.000 123.72
P13.84 -0.088 -- 28.1 U

B 137.29 10.17V3 0.55
CdJ 162.34 10.012 0 .92
Ca 209.66G 10.G89 0.06
C e 10.14 9.175 1.22
C r 33.25 9. 5 51 1 . 01
Co 2.8B7 9.727 0 . 5
Cu '31. 35 107 0.E8
Eu 4. 54 0.014 7.31
Ce 64 . 73 10.346 0. 7i.
L T 0.37 0 .03 G 30. 93
Pb 0.27 0.078 0.0o
L i 91.73 10 .60O8 0.70

M'3 -119 . 35 10 .4 7 I 0 . 9
Mn1- 138.86 10 . 281 (). 1

H94.09 (-0.035 -11 . 0C
Mo1.73 0.004 936.27/

N d 10.76 9.076 '1. 51
81 .91 10.154 0.63

I'1.34 0.051 34 .4A.
a .1 24.914 " . 12

SAN 4.93 ( -0 .775 - 4. :jj
Se 3.42 3.316 2. 2b
Si 3.27 -0.062 -9.81

Ag14.68 (-0.039 -G. 98
Na33.43 2.5.503 0. 07

sr 261.95 10.580 0. '6
S 0.93 0.2L7 4 .65
T~ 3.G5 -0.062 -i.75
Ii 4.31 -0.328 -16.88
T h 1.07 -0.189 -23.69
Sri 120.18 5;0. 4 27 0 . j
Ti 3.43 (-0.023 -5IL.5b7
w 1 . 55 0.136 8.71.
u 5i.30 -0.080 -351.61
v 4.20 -0 .026G -1.7.47V
71n 311.25 10.091 0.84
Zr 4.60 -0.0527 -6 .57j
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ICP Data Report - LMCS Check Standard 82B38F -(File 16)

Samiple n~ame : O82B0G
Samiple~ Code 1 S912
S.irmpli Code 2 1RC
Prolr~rne 2SST 19-Apr-90 0 9:57:2 0

NAME MV INT CONCEN pSt)

Al 3.63 4.198 1.58
Sb 0.41 0.50G6 1.68

As2.9(3 1.528 0.96
.A4.20 0.010 1L7. 1)4

3e 0.72 0.001 3 4. 6'9
SS7 .6 G 54. 288 0.05

1'5.47 0.063 4. I1
cd 2.42 0.001 40.50O

0a().7I/ 0.012 O.64
C e 5 .63 0.314 13.05
Cr 1.63 0.044 11. 62
0o 0 . 27 0.024 9.12
u i4.03 0.224 1.56

Eli 220 .96 9. H92 0.09
Fe 1 .9? 0.048 Fl. C6

La12 .55 )47.153 0 .49
Pb 2.77 !SU. 42C) 0. 7'
L i 4 .28 0.025 17.91
mg 0.59) 0.006 0 .89

0.91 0.010 2.66
894.89 0.017 14 .65

mo 1.79 0.014 1 Z .U1
N d (3.00 0.235 3 S.1I"-
N j 3.65 0.022 14 .24

11 .62 0.206 5.77
K 3.33 -0.48') -21.5
srm 9.43 9.936 0.7t

S -1.88 0.226 S .77
Si 4.16 ( 0.t,3 1 3. 11

Aq24G.50 10.797 0.41)
H35.53 -0.091 -31.98

sr 3.89) 0. 005 13.79
S 0.86 0.134 10.36

Ta4.16 0.147 3.2-1
T1 G.6 GI 5.6G46 1. 70
Th 7 .95 53.294 0.50
Sri 1.42 0.070 6. 60
Ii 4. 05 0.049 6.51

w1.39 0.009 92.71
U 9.10 53 .477 1 .1I1
V 6.20 0.2-20 3.16
Zn 2.64 0 .007 7.06
Zr 5.07 0.105 0.2

151



ICP Data Report - LMCS Check Standard 77C11I (File 17)

Sample ri-ame ?7C111f
Sample code I 5ST3
S.-.aiple code~ 2 1'1I 1dCT
P r n.3r a ni w SST 19-Apr-g0 10 0 1:4 1

NAME MV INI CONCEN RsL

A 1 21.27 50.184 0.81.
S b 0.47 1 .322 7.83
A s 71.23 57. 765 0.G6

B-34.34 0.020 113.00
B e 230.03 9.830 0 .bt

4.97 1.052 3.17
t 5.56 0.070 0. 7 t

C d 2 .(2 0.015 10 . i8
Ca 0.74 0. 01Il 0.231
Cc, 5.583 0.221 45.03
Cr 1.50 0.004 9 9.3145
CO 0.30 0.153 :1.7,1
C-i 3.30 0 .064 0.0((

EI 4.33 0.004 37.48
F e 1.97 0.049 1:3.0 3

L a0.37 0.030 45,. 81
Pb 0.29 0 .454 9 .76
Li 4 .23 0.019 2.23

Mg0.52 0.003 4.1If,
hMro 1.04 0.019 4.61)

H 3395.71 25.568 0.10
MO 286 .53 4B.572 0. S0
Nd 5.81 -0.108 -- 91l. 66
N i 7 .35 0.501 0. 75
P 70.59 )5786 . 1ai I. 0 2

K3.45 0.082 129.01
Sm 5.39 0.318 32.27
Se 27.91 52.507 0.60
Si 70.49 45.198 0.49

A322.48 0.326 0.77
N.i 5 .07 0 .220 21.74
Sr 3.92 0.006 19.45
s 42.UG )53.036 0.6(3

Ta119.75 48.1190 0.68

1]. 25.27 t52. 995 1.13
Th 1.24 1.117 .133
Sri 1.74 0.205 5. 94
T 4:39. 15 50.431 0.96

w27.78 20.931 0.68
u G.29 13.916 4.64
V 84.95 9.932 0.",4
7n. 3. 56 0.037 0.71
2r 152.09 49.976 0. 9t
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ICP Data Report (File 37)

S 1ample na~me : HNO3
fjro3ram we :c" 5 19-Apr-90 12 :36:0 0

NAME hV INT CONCEN RS1

Al 1.98 -0.121 -61.06
St. 0.38 0.039 229.13
As 1.08 -0.01a 5. oil

ba3.91 -0.011 -34.26
b e 0.70 -0.000 - 9i.2i1

3.79 -0.142 700

II4.70 0.004 OI . 35
Cd 2. 26 -0.007 -25 .36

C zi0.48 -0.001 -316 .56
C e 5 .29 -0.355 -40.04
Cr 1.31 ( -0.0'--4 - 11SY5
Co 0.26 -0.005 -129.91
C u 2.91 -- 0.020 -40.44
E 1 4.09) -0.007 -39.-54
F e 1 .63 -0.007 -t9.)9

0.36 -0.006 -34.64
0.27 0.156 20).8VA

L i 3 .93 -0.017 -:37 .97
M j0.45 -0.000 -40 . 91
M t0.76 -0.001 -69.74
H94.90 0.010 24 .6f)7

Mo 1 .66 -0.007 -t0. 20
Nd 5.46 (-0.764 -20. 76

H . 3.37 -0.014 -!591 ..19
p 1.29 0.011 1 14.B4
K 3.31 -0.G13 -217. 52
Sm 5.09) -0.398 -'0).00
so- 1.73 -0.089) -33581
Si 3.27 -0.071 -40.22

A ,g15.01 -0.023 - 431.8 0
N a5.42 -0.193 - 3F).50

Sr 3.67 -0.004 -40.53
S 0.74 -- 0.016 - "7 .95 t

3.68 -0.049 -t5o.1I1
114.25 -- 0.478 -22. 09

1.07 -0.242 - 30.44
Sri 1.23 -- 0.012 -40.9 1
T i 3.50 -0.014 - 30.20
14 1.33 -0.035 -63.19)
L) b.12 ? -2.724 -34.93
v 4.24 -0.021 -35t.74
ZC1 2.34 -0.003 -2 1 .27
Z r 4.65 -- 0.039 -38.62
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ICP Data Report (File 38)

Samuple ri-ame 7C
S.Imp1e code 1 39TI

S-Ail code' 2 [11RECT
Programm~ne SST 19-Apr-90 12: 39:42

NAME MV INT CONL'EN RS 1)

Al1 1 .99 -0.092 - G.O
S b 1 .08 10.350 0.43
()s 1.15 0.040 22. 40

B -*144.51 10.240 0. 57
le0.70 -0.000 -91.61
B i:).0B4 -0.089) -IG. G2

Bi 133.91 9. 914 0. 62
C ' 159 .7' 9.849) 0.88

C i205 .51 10. 477 0. t;
Ce 10.08 9.042 0. 85
Ci' 32.49 9. 324 0. 90

C32.72 9.188 1.00
cu 50 .45 10.321 0. 57
Eu 4.53 0.013 7. 90
Fe 63.64 .10.168 0.6 CI
L - 0.37 0.037 21.53
P b 0.27 0.142 0.00
L i 99. 23 10.305 0.47
M'- 2.14.90 .0. 266 0. t54
Mll 13G. 19 10.082 0 .76
H,1 4.29 (-0.022 -6.90
ho 1.72 0.002 13 .89
Nd 10.4a 8.558 3 .38A
Ni 80.37 9.955 0.02
p 1.35 0.063 13.62

8 .41 24.389 0.77
Sl4.92 (-0.783 - 5. 16

3.3G 3.198 2..36
:i3.215 -0.000 -9.44

Al 14.(37 (-0.039) -- 11 .1I?
Na32.96 2j.072 0.50

sr 257.56 10.400 0.10
S 0.92 0.206 t..,

T-a3.64 -0.065 -7.96
Ti1 4.30 -0 .3 4 2 -4.130
Th 1.07 -0.18B4 -B. 92
Srn 11B.45 4 9.6G92 0.70
T i 3.42 (-0.024 -5Fj.6 4

SI. 57 0.151 G. 32
u 5.28 -0.400 -80.66
ki 4.10 ( -0. 029 -9.68O
Z1n 306.15 9.924 0.71
Z1. 4. 59 -0.059 -11.49
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ICP Data Report (File 39)

Samnple naike 8~8
S..)riple code 1 ST 52
Samnplp code D tIRECT
Pro-jr-am S S 19-Apr-90 12:43:44

NAME mv IN1 CONCEN Rs D

Al 2.58 4.046 1.O
St. 0.41 0.457 8.S3
A i 2. "J1 1.488 1.44

0a4.13 0.005 75.45
lie 0.71. 0.000 45.07

BI56.84 53.462 0.68
b5.35 0.054 3.67

C j 2.37 -0.001 -351.23
Ca0.72 0.012 0.813

Ce 5.53 0.121 117.190
C r 1.60 0.035 12.2G
Co 0.Z26 0.004 132.75
CuI 3. 98 0.212 2.193

E u 218.88 9.797 0.88
Fe 1 .93 0.042 9.34

L 312.47 )46.032G 0.91)
P.2.74 52-7213 0.75i

Li 4.2-8 0.025 15.7 2
Mg0.50 0.006 21.1 G

mn, 0.89 0.009 7.18
H94.60 -0.00n -153.15

Mo 1.76 0.001) 39.66
Nd 5.93 0.101 G).2RA
Ni 3.55 0.010 56(. 20

p1.57 0.241 G. 10

K 3.27 -0.790 -23. 63
sm 9.29 9.612 1.24
S e 1.87 0.203 24.01
sl 4.08 0.477 5.05
A .3 243.27 10.G46 0 . G9
N zi 5.43 -0.183 -37. BB
Sr 3.833 0.003 630. 96
S 0-94 0. 106 17.04
Ta 4 .06 0.106G 16.02
T1 6.60 5.505 2-l.11
71. 7.77 52.650 0.9 1
Sri 1.40 0.064 14 .15
Ti 3.99 0.042 10.67
w 1..37 -0.002 -1124. 2

U 8.96 51.468 1.34
V 6.17 0.217 1 .4 2
Zn 2.58 0.005 13.15
Zr 5.01 0.082 119.98
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ICP Data Report (File 40)

Sample riame :77C11J:
Sample code 1 :SST3

Sample cade 2 :DIRECT
P~rogramme :S ST 19-Apr-90 12: 4 7t;3

NA~ME M V INT CONCEN RSD

Al 21.20 49.990 1.32
Sb) 0.46 1.258 1 3 .58

As70.55 57.205 1.86
D a 4 .24 0.013 22.42,
B e 2 34 .64 9 .697 1 .219
Et i 4.85 0.934 4.18
B 5.44 0.061 5 .26
C d 2.55 0.011 9 .93

Ca0.74 0.013 2 .24
C t 5.45 -0.04G -247.41
Cr 1.40 -0.003 -150.11
Co 0.2-9 0.117 10.2-6
Cu 3 .23 0.048 11.8V4
E u 4 .2.3 -0.000 -'J23 .50
Fe 1.92 0.041 9 .00

a0.36 0.013 6 .6 0
L.0.2b 0.327 13. 5H

L i 4.15 0.009 8.68
MgO.Ul 0.003 8.30

Mr, 1 .01 0.018 8.26
Hq390.16G 25.206 1 .06

MO 293. 3G 48.028 1.95
Nd 5.65 -0.40? -3.82
N i 7.2.9 0 .493 1.22
F 70.10 )57.4t3 2.76
K 3.37 -0.322 -- 40. 13

S n5.2!6 0.013 949.24
S e 27. 59 51.855 2.29

s169.82 44.741 1.97
A322.33 0.319) 0. 46
Nu5.71 0.082 74.29

Sr 3.84 0.003 46.78
5 43.16 )53.413 2..G9

T118.00 47.496 2.28
T 1 25.02 52. 35V 0 .82

Ih1.21 0 .928 8.17
S r 1.71 0.192 3. 42
T i 437.99 50.297 0.94
U 27.39 20.6311 1 -97
u 6. 17 12.006 :3.4E)

v 84. 93 9.930 1.63
Z ri 349 0.035 3. 27
Zr 151 .66 49). V,32" 1.06
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ICP Data Report (File 45)

Sa.mple code 1 : SAMPLE
Sample code 2 100-10
S.*iinple code 3 : 39043
I'ro3r anine :SST i9-Apr-90 13 :09: 14

NAME MV INT CONCEN D ILC01R 1<9

A 1 4.58 G.670 6731. 69 0 .9 5
Sb 0 . "8P 0.029 2.978 0 . 00

Aii1 .09 -0.008 -0 .004 -60 .62
B a3 4.01 -- 0.004 -0 .383 -47.47

be0.70 -0.000 -0.011 -263 .40
Bi5.03 1.112 112.35 3.94

H3 4 .60 -0.004 -0.364 - 5 8.*o4
C d 2 .29 -0.005 -0 .'35 -11 -99

Ca1.46 0.050 5.017 0.41
Ce 5 .35 -0.240 -2.4.26 -21.01
Cr 1.47 -0.004 -0.385 -93.013
CO 0.27 0.011 1.132 3 8.4 9
Liu 3.34 0.073 7 .419 4. 6t
Eu 4.13 -0.005 -0 .496 -23.21

Fe8.14 1.0112 107.24 0 .8 6
La0.36 -0.008 -0 .781 -50.00

P b 0 .27 0. 085 8.605 14.43
Li 3.98 -0.011 -1.12.0 -18.139

M92 .57 0.101 10.2-14 0. 7 1
M1-1 7 .62 0.510 51 .473 0. 62

i 4.00 (-0.041 (-4.127 --1 .1.21
M u 1.68 -0.005 -0.471 -32.52
N d 5 .4 4 (-0.797 (-60.50 - 12 .59 1

Ni3.48 0.001 0.096 630.41
P2.78 1.256 126 .83 2.81

K 3.33 -0 .503 -to0.85 --10 .68E
Sm 5.14 -0.280 -2 i.211 -2-6. W3
Se 1.76 -0.013 -1 .28b -237.5j4
Si :3.81 0.29B 30.106 3.39

A15.16 -0.017 -1.682 -29 .17
N13. 83 7.528 760. 29 0.96

Sr 5.00 0.051 5.113 1.67
G 0.77 01020 2.035 75.3t;

Ta3.71 -0.039 -3.946 -21.50
*I1 4.39 -0.119 -11.99 -- 61.32
T h 1.08 -0.147 -14.87 -28.35
Sri 1 .23 --0.010 -1.042 -6G2 .37V
Ti 3.55 -0.009 -0.862 -23.55
w 1.36 -0.017 -1.708 - 4 7. "7
U 5.21 -1.388 -140.2 -:32.55
V 4.35 -0.007 -0.756 -47.00
21-1 3.07 0.021 2.141 5.37
Zr 4.70 --0.022 -2.204 - 17 .3 1

Iilutior factor :101 .000
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ICP Data Report (File 46)

Sam If-r,:i i : F 1 )4
S ..Arnmp 11 Code I : SAMPLE
S.aivp1r' codie 2 : !i00-10
S.)Impip codje 3 :89043
Proygranre ' S)ST 19--Apr-90 1:31

NAME M V 1NT CONCEN 11I1LC0R RS

Al1 14. 71 33 .070 C.9 4 .4 G 0:
S b 0.39 0.192 4. 025 15.3 0

As1.14 0.035 0 .727 2 9.319
B-34 .32 0.019 0.400 4 .09
Be0.72 0.001 0.017 13.92

Ri 9.73 5.8G2 123.11 0.51
B 4.77 0.010 0.201. 7.6G2
C d 2 .38 -0.000 -0.002 -(i81. 69

Ca4.83 0.222 4.654 0.07
Ce 5 .4 9 0.027 0.577 3 5. 23
Cr, 2.12 0.189 3-97G 2. 64
C43 0.27 0.027 0.575 20.113

Cu4. 9b 0 .426 0.946 0.34
T.14 .25 0.001 0.012 60 .09

F e 33.12 5.160 108B. 35 0.21
Li0 .36 0.018 0.379) 24.74

Pb 0.28 0.312 G. 560 11. H1
L i 4.06 -0.001 -0.027 -54.13
M-.3 3.22 0.132 2.776 0.12
mri 33.84 2.461 51 .G9 1 0.23

Hq4.23 (-0.026 (-0.548 -2. 09
MCI 1.77 0.010 0.218 17.53
Nd 5.G6 -0.400 -8.400 -22 .23

3.97 0.064 1.338 4.98
9 .61 6.123 1 289. 58i 1.36
3.40 -0.152 -3.193 -53. 10

Snm 5.26 0.010 0.200 229.17
se 1.68 0.218 4.570 18.97
S i 5.73 1.591 33.414 0. 78
Ag 15.62 0. 005 0.101 14.49

ma45.97 37.008 777.17 0 .22-
51. 10.06 0.258 5 .414 0.13
S 0.86 0.135 2.8B39 3.27

7713.83 0. 012 0 .25IS0 36.84
Ti1 4.56 0.330 6. 925 26.62-
Th 1.11 0.068 1.435 24.02
Sn 1.33 0.031 0.644 11.97
Ti 3.73 0.011 0.240 9.20

1 .49 0.087 1.837 10D.1I.
U 5.49 2.564 53.844 3.87

V4.58 0.020 0.41G 9.32!
4.38 0.064 1 .349 1.33

Zr* 4.81 0.016 0.340 7. 2?

Dilutiona Tctor 21.0000
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ICP Data Report (File 47)

Sample riame r 1.6S
Sample Code 1 E, U PSAM
Sample Code 2 100-10
S.Imple Code 3 80 04J
P r r ~a nie SST I 9Ap r-90 13: 17:3 2

14AME V INT CONCEN DTLCIOh RS 0

Al 5.27 8.4G4 854.86 1.48
Sb-- 0.38 0 .029 2.978 278.39
Asi 1.08 -0.016 -1l.608 -117.49

4.08 0.001 0.145 286.38
Pc0.70 -0.000 -0.036 - 99. 4 0

Ii4.71 0.004 0.434 216.0?
C d 2.27 -0.007 -0 .67" -L7.40
Ca 1.86 0.070 7.093 0. 4 i
Ce 5.31 -0.321 - 32.46 -43.34
Cr 1.64 0.045 4.586 12.43

co 0.2-6 -0.002 - 0 .2t)2 -173.21
C u 3 .5 3 0.115 11.593 7.783
E u 4.10 -0.006 -0.615 -42.16
r e 9.15 1 .22b 124.00 0.70
L t o. 3 I -0.006 -91 -227.1 "~
P b 0.27 0.106 10.75G 4 1.6G3r
L i 3.95 -0.015 -- 1 .560 -45.47

M j26.94 1 .26B 128.06G 0. 47
Mr, 8.03 0.540 54.521 0.82
103 4.03 (-0.039 (-3. 95 1 -8.0')
M ( 1.68 -0.005 -0.471 -66G .7 G
Nd. 5 .50 (-0. 697 (-70.44 -32.6G7
N i 3.47 -0.000 -0.017 -3243.6G
P 2.71 1 .198 121 .04 5. 39
K 3.32 -0.562 -- 56.90 -35j. 49

Sm 5.09 -0.-382 -- 38. 55 -44.10
Se 1.76 -0.025 -2 .5 70 -138.18
Si 4.03 0.444 44.796 6 .97

A315.07 -0.021 -2 .074 -48.38
Nae 14.24 7.901 797.99 1 .13~

fSr 5.10 0.055 5 .527 J.4 1

s 0.90 0. 189 19.040 31.72
T: 3.71 -0.039 -3.918 -79.00
11 4.28 -0 .39 C -40.33 - 35t,.16
Th 1.07 -0.210 -2 1. 24 --56.62
Stn 1 .26 0.000 0.029 2176.1 0
Ti 3.56 -0.008 -0.772 -71.46

w 1.36 -- 0.012 -1.228 -193.14
U 5.17 -1.910 - 192 .9 -5j6.44
v 4 -28 -0.017 -1 .682 -34.84
Zn 4.19 0.058 5.844 3 .21
Z r 4.68 -0.029 -2.946 - r,.4 7

Diliution fact01- 101 .000
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ICP Data Report (File 48)

S anpl1e n ani e F 165
Sanip Ie cude 1 EIUPSAM
Samiple t cud e 2 500-10

5 e L-code 3 89043
P , ammu5T 19-Apr-cJ0 13: 2 6:28

NAMhE H V INT CONCEN PjI L C 0R W

AlI 16.71 38 .292 804. 13 0. 93
Sh 0.38 0.054 1. 135 GS.63
As 1.10 -0.001 -0.01? - 18 76 .

L-a4.17 0.007 0.156 5 2.11
Be 0.69 -0.000 *-0.009 -72.63

bL9 . 42 5. 552 116.0 1OI. 15
B4.64 -0.001 -0.013 -956.97

C d 2 .28B -0.006 -0.133 - 13 . B3
Ca5. 44 0.253 5.310 0. 59

r.e 5. 23 -0.477 -- 10.02 -29. 25
Ci' 2.14 0.19? 4.14? 1.99
cc) 0 .25 -0.030 -0.628 -19.09
Cli 5.77 0.602 12 .643 D. 9 1

E'j4.04 .- 0.009 -0. 194 -27.06
F 35. 74 ti. 190 117. 39 0.19
La0 .35 -0.021 -0.433 -60. 2?

Pb 0.27 0.15 6 3.200 15j.7,5
L i 3.87 -0.024 -0.507 -23.57

8g .65 0-192 8.')41 0 - G
Mr. 34.76 2.530 53 .140 0.37
t1 C 4.21 (-0.027 (-0. 577 -. 105

MO 1.69 -0.002 -0.048 -190.18
Nd 5.37 (-0.926 (-19.45 -20.45j
Ni 3.B3 0.046 0.974 20.45
p 7.36 5.075 106.5? 3.06
K< 3.26 -0.040 -17.64 -20.80
Sm 5.01 -0.574 -12.05 -3 0.30(
S e 1.82 0.089 1.870 91.80
Si 5.72 1.579 3 3. 16 9 1.94

A,314.88 -0.030 -0.G20 -35. 52
Na463.10 37.129 779.70 0. 5a

Sr 10.28 0.267 5.607 0.61
S 0.85 0.126 2.645 8.02

2a .65 -0.065 -1.359 -31.90
11 4.35 -0.21.1 --4.433 -75.98
Iii 1.06 -0.323 -0.790 -29.30
Sn 1.28 0.012 0.246 23. 2-4
T i 3.58 -0.006 -0.118 -100.05
W 1.42 0.034 0.721. -/4. 61,
U 5 .27 -0.489 -10.?7 -193.85
v 4.39 -0.00q -0.061 - 13 0.53
Z r, 4 .65 0.073 1.534 0.58n
Zr 4.66 -0.035 -0.727 -53 .24

Dilution facto~r : 21.0000
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ICP Data Report (File 53)

Samrple~ name : HNO3
P'rogr aat me : GST 19-Apr-90 13: 48: 24

NAME Mv INT CONCEN R91'

Al 1 .94 -0.217 -- 13.27
Sb-. 0.37 -0.108 -20.83
As 1 .05 -0.040 -3 4.5 6
Isa 3.84 (-0.01G -12. 45
It[, 0.68 -0.001 -18.65t

Di3.77 -0.157 -19.92
84.43 -0.017 -11 .1

C-d 2.21 (-0.010 -7.71
Ca 0.48 -0.001 -93.91

C 5. 2 0 -0.531 -13. 75
C r 1.2:7 (-0.065 -10.08
Cc 0.26 -0.017 -24 .74
Cu 2 .8? -0.030 -13'. 27
EL 4.02 (-0.010 -11.03
Fe 1..59 -0.013 - 8. 62

L a0 .25 -0.037 -26.03
Pb 0.27 -0.007 299
L ; 3.87 (-0.025 --10.93

Mg0.44 -0.001 -13.95
Mn 0.75 -0.002 -6.52
H 9 4.30 (-0.022 -6.99)
M o 1.62 -0.014 -13.01
N d 5.34 (-0.981) -- 5i.36a
N 1 3.30 (-0.023 -18.2(3
p 1 .29 0.011 60.93
K 3.26 (-0.8966 -13.12
Sni f5. 00 -0.613 -13I .78a
S u 1.70 -0.143 -0.45
s i 3.23 -0. 096 --tl. 74
A,3 14 .75 -0.036 - 13 .45
N-a 5.33 (-0.26-C9 -362
Sr 3.62 -0.006 -15.42
s 0.72 -0.042 -17. 50
Ta 3.63 -0.071 -15.41
T 1 4.23 -0.522 -18.94
h 1.05 -0.33G -15.37

Sn1.21 -0.021 -21 .3
T i 3.44 t-0.021 --12.53
U 1.30 (--0.050 - 24.9 0
U 5.02 (-4.051 -11.71
v 4 . 24 -0.022 -2.2
Z n 2 . 29 (-0.004 - 2 2.9)2
Z r 4 .59 -0.058 --14.70
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ICP Data Report (File 54)

Sample ri.ame :78c113
Satmple code 1 ST1
Sample code 3 Li J8E~l'
Pr wrarmm SRT 19 -Apr -90 1352:0 3

NAE V INT CONCEN RSI

Al2.07 0.114 10 .33
Sb1.09) 10.502 1.18

A. 1.21 0.006 1.S .
B71140.6G1 1)95G 0.63
Be0.73 0.001. 15.5!j

4.00 0.069) 15 .5t,7
B130.90 9. G83 0.64

C . 150 .55 9.775 t.c)
C,199.16G 10 .153" 056

Ce 10.17 9.218 1.0?
Cr. 32. 06 9.192 0.3:9
CO 2.44 8.123 1.71
Cu4 49.49 10.111 0.601
Eu 4.70 0.021 3.05t

f62.38 9.961 0.77
L0.38 0.068b 3.27

Fb0.27 0.177 18.N3
Li 86.49) 9.974 0.53

M,3210.33 10.047 0.71

Mri 133.64 9.892 0.51l
H c 4.27 (-0.024 - 7. 96
Mo 1.77 0.012 10.50
Nd 10.62. 8.811 1.65

Hi 79.65 9.8&2 0. 72
P 1.40 0.101 11 .89
K 8.46 24.672 0.03

Sm5.115 -0.244 -10.77;
S(- 3.40 3.268 1.21)
Si 3.39 0.010 53.2",

Ag15.34 -0.008 -8.95

Na32.G3 24.771 0.73

8 r 2 5 0. 52 10.111 0.70
s 0 .94 0.229 4.96

T3.81 0.003 3 2 6. H
TI1 4.53 0 .2150 23 .46)
Th 1.12 0.179 10 .1IC
Sn 119.1G 49.570 0.00
7 i I3.56G -0 .00B -12 .2,0

W 1.62 0.196 8 .95
U 5.50 2.G77 4.61
v 4. 40 -0.002 -145.01
Zr. 304.68 9.876 0.52
Zr 4.74 -0.007 -13.01
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ICP Data Report (File 55)

Sample riamne 82838F
S.ample rode I SST2
Sample code 2 DiIRECT
Programme 55 ]9-Apr-90 13:55:57

KAME MV INT CONCEN RSrJ

Al 3 .67 4.304 0. '7
Sb1 0.42 0.6G59 1 .21)

A52.97 1.541 1.05
P.14.27 0.015 11.38

iie 0).73 0.001 3.45
D 1 57.99 14 . 625 0.71)

B5.35 0.053 7.92
C-i' 2.43 0.003 21.32
Ca 0.74 0.013 1.01
C e 5.71 0.475 14.37
Cr1 1 .54 0.046 9.32
CO 0.27 0,015 38.19)
Cu 4.07 0.231 0.73
E u 21B.24 9.7613 1.031
re 1.99 0.053 1.64

La12.52 )47,013 0.90
Pb2.79) 53 .7 74 0. 01

L i 4.25 0.021 8 . 55
M)0.59 0.006G 1.28
ri0.91 0.010 1.12
H 4 .92 0.019 1E). 05

Mo 1.82 0.019 2.74
Nd 63.03 0.290 42.95
Ni 3 .66 0.024 15.81)

P1.62 0.209 6 .22
K3.37 -0.325 -35.49

SM 9 .4G 10.019 0.67
se 1 .90 0.2'-5G 7.88
Si 4.18 0.545 1.3]

Ag24G.22 10.784 0.8t5
N A5.62 -0.007 -271.53

Sr 3.94 0.007 11.47
S 0.85 0.125 4.5 5
T :3 4.19 0.103 9.57
Ti I6.74 5.853 0.54
T h 7.B5 53.265 0 . 12
Sn 1.44 0.077 4.00)
1l 4.11 0.057 3.53
w 1.41 0.024 7.20
U 9.14 54.069 0.91
V 6.28 0.230 1.16
Znj 2. 65 0.007 2.11
Z r 5.13 0 .124 5.71
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ICP Data Report (File 56)

Sample name 77CI I1
Sample~ code I SST3
Sample code 2 ti I1ECT
Pr o9i. amme ST19-Apr-90 13: 59: 49

NA~ME M1V INT CONCEN RSrj

Al 21 .3!5 50.388 1.01
S b 0.46 1 .268 7.07
As 70.50 57 .163 1.0-1

B4AA. 22 0.011 25. H0
Be237. 2t 9). U05 0. 1 1
BI4.90 0.877 G. 71

)R 5.27 0.047 B. 113
C12.54 0.010 B .92

Ca 0.74 0.013 0.61
Ce 5.41. -0.117 -98.48
Cr 1.46 -0.008 --50.01
Co 0.28 0.072 2 .9
C u 3 .22 0.046 1 4.8.1
E u 4.20 -0.002 -100.01-

Fe1 .93 0. 043 12 .06 C
La 0. 36 0.012 09.19
Pt " 0.28 0.305 4.03
Li 4.10 0.003 236 .49

0 .1 0. 002 5 .2
M1.02 0.018 3.71

H,3 388.50; 25.097 1 .04
Mo285.93 48.465 0 .99

Nd S.62 -0.476 -20 .54
N i 7.25 0.409 0.55
P 60.72 49.620 2.50
K< 3.36 -0.378 -- 39.41
S a 5.23 -0.060 -208.36
Se 27.86 52.398 0 .7t5
S i 70.34 45.093 1.22
Aj -212.22 0.313 1 .57
N a 5 .69 0.056c 89 .49
Sr 3.9B1 0.002 6G.6
S 41.10 50.812 1 .90

Ta119.73 48.183 0.79)
11 25. 41 53.347 2. 931
Th 1 .20 0.836 03.56
bn 1.69 0. 184 4. P,1
Ti 439.19 50.435 1 .33 1

w27.47 20.G84 1.21
U 6.07 10.811 G.66
v 8G.51 10.125 0.-56
71. 3.49 0.035 1.48
Zr 152.07 49.971 1 .17
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ANALYTICAL ANALYSIS CARDS
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Physical Properties_______
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pH Analysis of Solid Sample
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pH Analysis of Solid Sample
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Percent Water Analysis
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Percent Water Analysis
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Fusion Dissolution
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Total Alpha Analysis on the Fusion Dissolution
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Total Alpha Analysis on the Fusion Dissolution
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Total Al pha Analysis on the Fusion Dissolution
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Total Alpha Analysis on the Fusion Dissolution
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Total Beta Analysis on the Fusion Dissolution ______
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Total Beta Analysis on the Fusion Dissolution
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Total Beta Analysis on the Fusion Dissolution
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Total Beta Analysis on the Fusion Dissolution
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Gamma Energy Analysis on the Fusion Dissolution
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Gamma Energy Analysis on the Fusion Dissolution
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Uranium Analysis on the Fusion Dissolution
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Uranium Analysis on the Fusion Dissolution
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Uranium Analysis on the Fusion Dissolution
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Water Digestion
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Ion Chromatographic Analysis of the Water Digestion -Fluoride Analysis
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Ion Chromatographic Analysis of the Water Digestion -Fluoride Analysis
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Ion Chromatographic Analysis of the Water Digestion - Chloride Analysis
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Ion Chromatographic Analysis of the Water Digestion -Chloride Analysis
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Ion Chromatographic Analysis of the Water Digestion - Nitrate Analysis
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Ion Chromatographic Analysis of the Water Digesiton -Nitrate Analysis

-4 £z

0 In

bi

z0

U-)

00

aIT

CL

Z 0,

zL z0

.26



Ion Chromatographic Analysis of the Water Digestion -Phosphate Analysis
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Ion Chromatographic Analysis of the Water Digestion -Phosphate Analysis
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Ion Chromatographic Analysis of the Water Digestion - Sulphate Analysis
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Ion Chromatogrpahic Analysis of the Water Digestion -Sulphate Analysis
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Total Organic Carbon Analysis on the Water Digestion ______
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Total Organic Carbon Analysis on the Water Digestion
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Acid Digestion
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ICP Analysis
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